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Since the enactment of Every Student Succeeds Act (ESSA) in 2016, K-12 schools in the 
U.S. have responded to the challenge with various instructional reform initiatives. School 
climate, teaching practices, and teacher self-efficacy are important aspects of research as they 
affect students’ learning. The purpose of this study was twofold: first, to evaluate the goodness 
of fit of the three hypothesized mediation models with the data from the Teaching and Learning 
International Survey (TALIS) using Structural Equation Modeling (SEM); and second, to 
determine the interrelations between teacher self-efficacy, school climate, and teaching practices. 
To address the research questions and hypotheses, U.S. national data with 2,560 teachers from 
165 lower secondary schools (7th, 8th, and 9th grades) were used in the current study. The results 
indicated that (1) teacher self-efficacy significantly and partially mediated the relationship 
between school climate and teaching practices; (2) teaching practices significantly and fully 
mediated the relationship between school climate and teacher self-efficacy; and (3) school 
climate significantly and partially mediated the relationship between teacher self-efficacy and 
teaching practices. Theoretically, this study enriched the understanding of teacher self-efficacy 
by adding multicultural self-efficacy and the understanding of teaching practices by including 
diversity practices. Methodologically, using SEM to test the three hypothesized mediation 
models, this study provided the generalizability to other contexts and an example for future 
research using SEM to explore the topic using large-scale secondary data such as TALIS data. 
For practice, the current study provided implications on the interventions of school climate, 
teacher self-efficacy, and teaching practices. 
Keywords: school climate, teacher self-efficacy, teaching practices, multicultural self-efficacy, 
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CHAPTER 1 INTRODUCTION 
Statement of the Problem 
As U. S. Congress has enacted educational legislations that emphasize student academic 
success such as Every Student Succeeds Act (ESSA) in 2016, schools have taken the challenges 
to respond to various instructional reform initiatives (Venello, 2017). Quality teaching regains 
attention to meeting the ESSA requirements. Additionally, in the era of global society, the 
number of international students and minorities from all over the world enrolled in secondary 
schools in the U.S. is increasing (Kang et al., 2019; U.S. Department of Education, 2011). U.S. 
Department of Education reported that between Fall 2017 and Fall 2029, White enrollment in 
public elementary and secondary schools is projected to decrease from 48% to 44%; in contrast, 
Hispanic enrollment is projected to increase from 27% in Fall 2017 to 28% in Fall 2029, 
Asian/Pacific Islander enrollment is projected to increase from 6% to 7%, and the percentage of 
students with two or more races is projected to increase from 4% to 6%; similar to the number in 
Fall 2017, Black students are projected to account for 15% of the student population in Fall 
2029, and American Indian/Alaska Native enrollment is projected to be 1% of the public 
elementary and secondary schools in Fall 2029 (National Center for Education Statistics, 2017). 
These figures indicate that U.S. teachers are increasingly likely to teach racially, ethnically, and 
linguistically diverse students in their classrooms (Rya, 2019). Keengwe (2010) demonstrated 
the gap in academic success between minority students and majority students at all levels from 
preschool through secondary school. Thus, schools and teachers are facing challenges in 
providing quality teaching to accommodate the needs of racial and ethnic minority students 
(Keengwe, 2010). However, many teachers are insufficiently prepared to teach racially and 
ethnically diverse students (Tucker et al., 2005). 
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Teaching quality makes a significant impact in student learning, which was recognized 
by the No Child Left Behind Act (NCLB) through cementing this statement into law to guarantee 
that all schoolchildren must have "highly qualified teachers" (Cochran-Smith, 2003). Quality 
teaching focuses on what teachers do in their classrooms (Geo, 2007), and therefore, teaching 
practices has been recently defined as the general effective instructional practices or instructional 
quality within four dimensions: classroom management, clarity of instruction, cognitive 
activation, and diversity practices (Ainley & Carstens, 2018). 
Teaching practices affect students’ learning progress and academic success (Ainley & 
Carstens, 2018). Teaching practices may have a mediation effect on the relationship between 
students' socio-economic status and their academic achievement (Rjosk et al., 2014). Teacher 
support impacted students' academic success by providing extra help when students needed it, 
listening to and respecting the opinions of the students, and encouraging and caring about 
students (Kane & Cantrell, 2010; Klieme et al., 2009). In addition, clarity of instruction (e.g., 
clear and comprehensive learning goals and instruction, the connection between new and old 
knowledge, summary of the lessons, etc.) also influenced student academic success (Hospel & 
Galand, 2016; Scherer & Gustafsson, 2015). Seidel et al. (2005) found that the clarity and 
coherence of goals were positively related to students' perceptions of a supportive learning 
environment. What’s more, cognitive activation also influenced student academic success 
(Ainley & Carstens, 2018). Cognitive activation includes the instructional activities in which 
students are required to evaluate and apply knowledge to solve problems (Lipowsky et al., 2009), 
which in turn impacts student learning (Ainley & Carstens, 2018).  
Most other factors affect student learning mainly because they impact teachers’ teaching 
practices, and thus, have a transmitted impact on student learning (Ainley & Carstens, 2018); for 
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example, school climate impacts student learning because of the influence on teachers’ 
pedagogy. The results of large-scale international assessments of student achievement indicated 
the positive relationship between a safe environment (reported by teachers) and student academic 
success (Martin et al., 2013; Wang & Degol, 2016). One aspect of the school climate is teacher-
student relationships (Ainley & Carstens, 2018). Roorda et al. (2011) found that teacher-student 
relationships were positively related to student engagement. In other words, with positive 
teacher-student relationships, students tend to engage in instructional activities. However, most 
research on school climate used students' perceptions of the school climate rather than from the 
teachers' perspective. In fact, school climate not only affects the social, academic, and emotional 
well-being of students (Cohen et al., 2009; Gauley, 2017), but also impacts teacher confidence, 
effectiveness, and commitment to teaching (Ainley & Carstens, 2018). Teachers' perceptions of 
social-emotional learning and their school climate impact their sense of stress, teaching efficacy, 
and job satisfaction (Collie et al., 2012). 
Teacher self-efficacy is also the key factor that contributes to teaching practices 
(Fletcher, 2016). Teacher self-efficacy can promote teaching in the manner in which teachers 
design instructional strategies to assist their students intellectually, emotionally, and socially 
(Chu, 2011). Teacher self-efficacy presumes that learning and teaching are related to classroom 
activities and decision-making (Rya, 2019). Individuals with high self-efficacy hold the belief 
that they have the ability, competence, and knowledge of strategies necessary to complete the 
teaching tasks (Chesnut & Cullen, 2014). Therefore, teachers with high self-efficacy may 
dedicate more time to assist students who are facing challenges in their classrooms and praise 
students for their academic success (Rya, 2019). However, teachers with low self-efficacy may 
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prefer nonacademic tasks, not be passionate about helping students, and give up more easily 
when facing challenges in their classrooms (Bandura, 1993). 
The effect of teacher self-efficacy on their instructional behavior has been studied 
extensively; however, only a few studies examined it in terms of the instructional needs of 
students with different racial and cultural backgrounds. With the increasing numbers of racial 
and ethnic minority students in the U.S., Nieto and Bode (2018) stated that this increase in racial 
and ethnic diversity is worrying teachers, and that teachers need to take initiative to develop 
novel strategies and acquire new knowledge, skills, and self-confidence that will help to 
accommodate the needs of students with racially and ethnically diverse backgrounds. The 
academic outcomes of students with racial and ethnic diversity may likely increase when 
teachers believe that they are efficacious in teaching all students (Tucker et al., 2005); further, 
teachers with high multicultural self-efficacy tended to believe in the positive outcome of 
multicultural educational practices (Siwatu, 2007). In order to effectively teach culturally and 
linguistically diverse students in their classrooms, teachers must understand their students’ 
cultures and confront their own biases (e.g., issues of race, class, gender, culture, etc.) with a 
diverse cultural and linguistic lens (Bangura, 2018; Pewewardy, 2005). Smith (2009) established 
pedagogy based on the understanding that individual student’s racial, cultural, and linguistic 
integration may help teachers reach them. In this way, teachers may provide students with the 
opportunities to express themselves from their own perspectives, which is more likely to increase 
students’ academic success.  
The above studies focused on preservice teachers. Due to the difference between 
preservice and in-service teachers, it is important to examine in-service teachers’ self-efficacy 
with a multicultural lens. Fortunately, TALIS 2018 added two new scales of multicultural self-
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efficacy and diversity practices into its teacher questionnaire. However, few studies include 
multicultural self-efficacy into teacher self-efficacy or add diversity practices into teaching 
practices and examine the relationship between the two variables. Furthermore, some studies 
focused on the relationship between school climate and teacher self-efficacy. Using SEM, 
Aldridge and Fraser (2016) found that teacher self-efficacy and job satisfaction were associated 
with school climate. Devos et al. (2012) also found that the social working environment impacts 
beginning teachers’ self-efficacy and feelings of depression.  
 Other studies found a positive relationship between teacher self-efficacy and teaching 
practices. For example, Siwatu (2007) investigated the relationship between preservice teachers’ 
culturally responsive self-efficacy in executing instructional strategies and their beliefs on the 
value of these strategies. The findings indicated that pre-service teachers with high culturally 
responsive self-efficacy in executing teaching practices believed that their teaching practices 
would produce positive academic achievement for racially and ethnically diverse students. 
However, the study only focused on preservice teachers rather than in-service teachers.  
To date, only a few studies explored the relationship between school climate, teacher 
self-efficacy, and teaching practices. Although Wilson et al. (2020) examined the sources of 
teacher self-efficacy and found that teacher self-efficacy functioned as the mediator on the 
relationship between teachers’ perceptions of the school climate and their reported inclusive 
behavior, their study is limited to the context of special education, and it only examined the 
mediation role of teacher self-efficacy on the relationship between the school climate and 
inclusive behavior. Thus, the current study builds on this existing research by examining the 
interrelations between school climate, teacher self-efficacy, and teaching practices. 
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Purpose of the Study 
 Based on the related studies (Ainley & Carstens, 2018; Tschannen-Moran & Woolfolk 
Hoy, 2001), school climate includes three dimensions: (1) teachers’ perceived disciplinary 
climate, (2) teacher-student relations, and (3) participation among stakeholders and teachers; 
teacher self-efficacy consists of four dimensions: (1) self-efficacy in classroom management, (2) 
self-efficacy in instruction, (3) self-efficacy in student engagement, and (4) multicultural self-
efficacy; and teaching practices are comprised of four dimensions: (1) classroom management, 
(2) clarity of instruction (including teacher support), (3) cognitive activation, and (4) diversity 
practices. The current study proposed three hypothesized mediation models: (1) teacher self-
efficacy mediates the relationship between school climate and teaching practices, (2) teaching 
practices mediate the relationship between school climate and teacher self-efficacy, and (3) 
school climate mediates the relationship between teacher self-efficacy and teaching practices. 
The purpose of the current study was twofold: first, to evaluate the goodness of fit of the 
three hypothesized mediation models with the data from the Teaching and Learning International 
Survey (TALIS) 2018 using SEM; and second, to determine the mediation effect of teacher self-
efficacy on the relationship between school climate and teaching practices, the mediation effect 
of teaching practices on the relationship between school climate and teacher self-efficacy, and 




Research Questions and Hypotheses 
 The current study aimed to examine the interrelations between school climate, teacher 
self-efficacy, and teaching practices. Specifically, it examined the following research questions 
and hypotheses: 
Research question 1: What is the effect of teacher self-efficacy on the relationship between 
school climate and teaching practices? 
Hypothesis: Teacher self-efficacy mediates the relationship between school climate and teaching 
practices. 
Research question 2: What is the effect of teaching practices on the relationship between school 
climate and teacher self-efficacy? 
Hypothesis: Teaching practices mediate the relationship between school climate and teacher self-
efficacy. 
Research question 3: What is the effect of school climate on the relationship between teacher 
self-efficacy and teaching practices? 
Hypothesis: School climate mediates the relationship between teacher self-efficacy and teaching 
practices. 
Significance of the Study 
 The current study made contributions to the research and practice in school climate, 
teacher self-efficacy, and teaching practices. Theoretically, this study enriched the understanding 
of teacher self-efficacy with the new component of a multicultural lens and teaching practices 
that include diversity practices. Also, this study added to the already existing literature on the 
interrelations between school climate, teacher self-efficacy, and teaching practices. Teacher self-
 
 8 
efficacy functioned as a partial mediator between school climate and teaching practices. 
Teaching practices functioned as a full mediator between school climate and teacher self-
efficacy. School climate functioned as a partial mediator between teacher self-efficacy and 
teaching practices. 
 Methodologically, the current study used the advanced statistical method of SEM to test 
the three hypothesized mediation models. The good model fits and the robust statistics of the 
three hypothesized mediation models increased the generality of the findings in this study. This 
study also provided an example for future research using SEM to explore topics using large-scale 
secondary data such as TALIS data.  
 Regarding its impacts on practice, the current study provided implications on school 
climate, teacher self-efficacy, and teaching practices. First, it is necessary to provide intervention 
of teacher self-efficacy in professional development (PD) combining the sources of teacher self-
efficacy (i.e., mastery experiences, physiological and affective states, vicarious experiences, and 
social persuasion) (Tschannen-Moran & McMaster, 2009) in order to improve teaching 
practices. Second, exposing teachers to diversity can increase their awareness of biases or 
inequity in teaching practices and reach all students in the classroom. Third, this study 
highlighted the training or PD activities on the knowledge, skills, and dispositions of diversity 
practices. Teacher education and PD program stakeholders and administrators should grant 
supportive resources, guidance to access those resources, and clarity on how to best implement 
the diversity practices to accommodate the needs of racially and ethnically diverse students.  
Terminology 
Teacher self-efficacy (TSE) in the current study refers to “teachers’ beliefs in his or her 
capability to organize and execute courses of action required to successfully accomplish a 
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specific teaching task in a particular context” (Tschannen-Moran et al., 1998, p. 233). 
Traditionally, teacher self-efficacy is measured by classroom management, instruction, and 
student engagement (Tschannen-Moran & Woolfolk Hoy, 2001). In the current study, teacher 
multicultural self-efficacy as one dimension is added to teacher self-efficacy. Teacher 
multicultural self-efficacy is defined as “teachers’ belief in their ability to execute specific 
teaching practices and tasks that are associated with students who are racially diverse” (Siwatu, 
2007, p. 1090).  
School climate refers to “the internal quality and character of school life” (Cohen et al., 
2009, p. 182). School climate is sometimes equal to the overall school culture (Ainley & 
Carstens, 2018). 
Teaching practices refer to the general effective instructional practices or instructional 
quality within four dimensions: classroom management, clarity of instruction (including teacher 
support), cognitive activation, and diversity practices (Ainley & Carstens, 2018). 
Diversity practices refer to teaching practices regarding equity and diversity within their 
schools (OECD, 2019).  
Organization of the Dissertation 
 The current dissertation included five chapters. Chapter 1 introduced the study including 
the problem statement, the purpose of the study, research questions and hypotheses, the 
significance of the study, and terminology. Chapter 2 reviewed and critiqued the literature 
related to teacher self-efficacy, school climate, and teaching practices; and this chapter also 
proposed the hypothesized theoretical framework to guide the research design and data analysis. 
Chapter 3 described the research design, sampling, participants, instruments, data collection, and 
 
 10 
data analysis. Chapter 4 presented the results of data analysis, and Chapter 5 discussed the results 





















CHAPTER 2 CONCEPTUALIZATION, LITERATURE REVIEW, AND 
THEORETICAL FRAMEWORK 
 Chapter 2 included the concepts and conceptualization, literature review, and 
hypothesized theoretical framework. The concepts and conceptualization included teacher self-
efficacy, school climate, and teaching practices. The literature review included the empirical 
studies related to the interrelations between school climate, teacher self-efficacy, and teaching 
practices. Based on the theoretical foundation and empirical studies, the hypothesized theoretical 
framework was proposed to guide the research design and data analysis. 
Concepts and Conceptualization 
In this concepts and conceptualization section, the literature on the theory of teacher self-
efficacy and the concepts of school climate and teaching practices were reviewed. Specifically, 
definitions of teacher self-efficacy, teacher multicultural self-efficacy, school climate, teaching 
practices were provided, followed by critiques of previous studies and focus of the current study 
in terms of the theory of teacher self-efficacy and the concepts of school climate and teaching 
practices. 
Teacher Self-Efficacy 
History of Self-Efficacy 
The early studies of efficacy conducted by the RAND organization were grounded on 
Rotter’s (1966) locus of control. Rotter's (1966) locus of control posits that those who have an 
internal locus of control believe that their own actions determine the rewards they obtain, while 
those who have an external locus of control believe that their own actions do not matter much 
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and that rewards are in most cases outside of their control. Built on Rotter’s (1966) locus of 
control and with the results of their survey, RAND researchers first conceived the concept of 
teacher efficacy (Tschannen-Moran et al., 1998). They posited teacher efficacy as “to the extent 
to which teacher believed that they could control the reinforcement of their actions, that is, 
whether control of reinforcement lay within themselves or in the environment” (Tschannen-
Moran et al., 1998, p. 202). Additionally, RAND researchers viewed student motivation and 
performance to be “the significant reinforcers for teaching behaviors” (Tschannen-Moran et al., 
1998, p. 202). Therefore, teachers who are confident in their ability to teach difficult or 
unmotivated students believe that reinforcement of teaching behaviors lies within teachers’ 
internal control. However, teachers who think that the external environment influences their 
students’ learning more than their own ability believe that reinforcement of teaching behaviors 
lies outside of their control. 
In addition to Rotter’s (1966) theoretical base, another strand is Bandura’s social 
cognitive theory and his concept of self-efficacy. Bandura (1997) defined self-efficacy as 
“beliefs in one’s capabilities to organize and execute the courses of action required to produce 
given attainments” (p. 3). Bandura’s (1997) self-efficacy emphasizes the future-oriented belief 
about the level of ability people expect they will show in a specific situation. Self-efficacy 
impacts individuals’ emotions and thinking such that it allows them to take actions in which they 
make efforts to achieve their goals with perseverance and resilience and learn to control the 
events that influence their life to some extent (Bandura, 1986, 1993, 1996, 1997). Bandura 
(1986, 1997) posited four sources of self-efficacy including mastery experiences, physiological 
and emotional states, vicarious experiences, and social persuasion; these factors influenced 
Tschannen-Moran and McMaster (2009) to posit the four sources for teacher self-efficacy. 
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Definition of Teacher Self-Efficacy  
After Rotter’s locus of control and RAND studies, and Bandura’s social cognitive theory, 
researchers conceptualized and studied the construct of teacher self-efficacy (efficacy). The 
conceptualization of the construct teacher self-efficacy constitutes elements of teacher self-
efficacy theory (Ainley & Carstens, 2018). Teacher self-efficacy is defined by researchers from 
different perspectives. Table 1 summarizes the definition of teacher self-efficacy based on the 
literature (Berman et al., 1977; Guskey & Passaro, 1994; Klassen et al., 2011; Pajares, 1997; 
Skaalvik & Skaalvik, 2010; Tschannen-Moran & Woolfolk Hoy, 2001; Tschannen-Moran et al., 
1998). 
The definitions in Table 1 show that teacher self-efficacy has the following features: 
(1) context- and task-specific: different teaching contexts and practices may form different 
beliefs (Klassen et al., 2011; Malinen et al., 2013); (2) future-oriented: teacher self-efficacy is 
about what the individuals can do, rather than what they will do (Bong & Skaalvik, 2003); 
additionally, teacher self-efficacy focuses on self-perception of competence instead of the actual 
level of competence (Tschannen-Moran et al., 1998); (3) connection to instructional 
competences and tasks; and (4) formation: teacher self-efficacy is the self-perception of future 
performance, and it can change based on actual teaching behaviors (Fox, 2001). Teacher self-
efficacy is dynamic and cyclical in nature (Tschannen-Moran & McMaster, 2009). Teacher self-
efficacy either confirms or disrupts the proficiency of a performance. Over time, teacher self-
efficacy is relatively enduring and tends to be resistant to change (Bandura, 1997). The 
preservice period of learning to teach is featured by major changes in teacher self-efficacy 
(Tschannen-Moran & McMaster, 2009; Hoy & Burke-Spero, 2005). 




Definition of Teacher Self-Efficacy 
Authors and years Definition of teacher self-efficacy 
Berman et al. (1977) The extent to which the teacher believes he or she has the capacity to 
affect student performance (p. 138). 
 
Guskey & Passaro 
(1994) 
teachers’ belief or conviction that they can influence how well students 
learn, even those who may be difficult or unmotivated (p. 4). 
 
Pajares (1997) Beliefs of personal competence also help determine how much effort 
people will expend on an activity, how long they will persevere when 
confronting obstacles, and how resilient they will prove in the face of 
adverse situations…Efficacy beliefs also influence the amount of stress 
and anxiety individuals experience as they engage in a task and the level of 
accomplishment they realize (p. 4). 
 
Tschannen-Moran et al. 
(1998) 
Teacher’s belief in his or her capability to organize and execute courses of 
action required to successfully accomplish a specific teaching task in a 
particular context (p. 233). 
 
Tschannen-Moran & 
Woolfolk Hoy (2001) 
A teacher's efficacy belief is a judgment of his or her capabilities to bring 
about desired outcomes of student engagement and learning, even among 
those students who may be difficult or unmotivated... (p. 783) 
 
Skaalvik & Skaalvik 
(2010) 
Based on social cognitive theory, teacher self-efficacy may be 
conceptualized as individual teachers’ beliefs in their own ability to plan, 
organize, and carry out activities that are required to attain given 
educational goals (p. 1059). 
 
Klassen et al. (2011) The confidence teachers hold about their individual and collective 
capability to influence student learning (p. 21). 
 
 
Teacher Multicultural Self-Efficacy  
A multidimensional framework of teacher self-efficacy in teaching was proposed by 
Tschannen-Moran and Woolfolk Hoy (2001). This traditional framework involves three core 
factors of teacher self-efficacy including classroom management, instruction, and student 
engagement (Klassen et al., 2011; Tschannen-Moran & Hoy, 2001). Teacher self-efficacy in 
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classroom management means teachers’ beliefs in their ability to create a well-organized 
learning environment and deal with disruptive student behaviors effectively (Brouwers & Tomic, 
2000).  Teacher self-efficacy in instruction means teachers’ beliefs about whether they can use 
alternative explanations, assessments, and teaching practices (Ainley & Carstens, 2018). Teacher 
self-efficacy in engagement means teachers’ beliefs in the cognitive and emotional support with 
which they can provide students, and their abilities to motivate student learning (Ainley & 
Carstens, 2018). 
Siwatu (2007) proposed multicultural self-efficacy in order to meet the needs of students 
with diverse racial and cultural backgrounds, teacher multicultural self-efficacy was proposed by 
Siwatu (2007). Teacher multicultural self-efficacy is defined as “teachers’ belief in their ability 
to execute specific teaching practices and tasks that are associated with students who are racially 
diverse” (Siwatu, 2007, p. 1090). 
 Tschannen-Moran and Hoy (2001) found that low teacher self-efficacy in teaching 
racially and ethnically diverse students may be associated with the achievement gap that exists 
between White/Caucasian American students and Black/African American students. Cicchelli 
and Cho (2007) stated that teachers often faced challenges in understanding how to teach racially 
and ethnically diverse students effectively and suggested the needs to provide multicultural 
education training for teachers. Tucker et al. (2005) examined the importance of teacher 
multicultural self-efficacy and how using a structured after-school program, focusing on student 
empowerment, targeting success behaviors, and providing culturally sensitive environments, 
could increase multicultural self-efficacy. The objectives of the training program to increase 
teacher multicultural self-efficacy were to empower teachers to "meet the needs of those 
students, train the teachers on ways to empower their students to persist despite academic 
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challenges, identify ways to empower students' patents to participate more in their child's 
education, handle the emotional toll of teaching students who are culturally diverse, and apply 
culturally responsive solutions to problems the teachers face in the classroom" (Mulder, 2010, p. 
32). Tucker et al. (2005) also suggested further studies were necessary to examine whether 
training increases teacher multicultural self-efficacy resulting in changes to teaching practices in 
multicultural classrooms and improvements on student academic success. 
Sources of Teacher Self-Efficacy  
Based on Bandura’s (1997) four sources of self-efficacy (mastery experiences, 
phycological and emotional states, vicarious experiences, and social persuasion), Tschannen-
Moran and McMaster (2009) posited four sources for teacher self-efficacy (or four professional 
development formats for teacher self-efficacy) including verbal persuasion, vicarious 
experiences, mastery experiences, and physiological and affective states. 
Verbal Persuasion. Verbal persuasion includes verbal input from significant others, such 
as supervisors, administrators, or colleagues. Through verbal encouragement, teachers make 
judgments of their self-efficacy beliefs that they have the ability to achieve an expected level of 
competence in future performance. Verbal persuasion alone may be limited to its power to 
increase teacher self-efficacy; however, it can give rise to self-change if the positive persuasion 
bolsters great effort in the growth of competence that subsequently results in enhancing the 
perception of self-efficacy. With other sources of teacher self-efficacy, verbal persuasion may 
serve to raise teachers’ self-efficacy to expend effort toward the aimed goal in order to 
strengthen their teaching skills (Tschannen-Moran & McMaster, 2009). 
In teaching practices, teachers may have negative perceptions of their performance. If 
their colleagues, administrators, or supervisors can give them verbal encouragement, it is likely 
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that teachers may build their confidence in their ability to complete the specific tasks and hence 
improve their teaching practices. On the other hand, the negative verbal persuasion may 
deteriorate teachers’ beliefs about their competence to perform in teaching. 
Vicarious Experiences. Vicarious experiences are to observe the model successfully in 
order to enable the actions that one is expecting. The model gives a standard, which helps the 
observer to set his or her own teaching aims. The more similar the observer is with the model, 
the stronger the impact on the observer’s self-efficacy beliefs that he or she has the ability to 
perform the comparable task. When the model performs well, then the observer’s teacher self-
efficacy will be enhanced. When the model performs poorly, teacher self-efficacy of the observer 
will decrease (Tschannen-Moran et al., 1998; Tschannen-Moran & McMaster, 2009). If schools 
can provide teaching models for teachers to observe, it is likely that the observers’ self-efficacy 
would increase and hence provide quality teaching for students. 
 Mastery Experiences. Mastery experiences are the most powerful source of teacher self-
efficacy. Mastery experiences provide teachers with the most authentic evidence to judge 
whether they have achieved the skills to perform the specific task in a given situation at the 
desired level of competence (Bandura, 1997; Tschannen-Moran & McMaster, 2009). Teacher 
self-efficacy is dynamic and cyclical in nature (Tschannen-Moran & McMaster, 2009).  
The proficiency of performance establishes new mastery experiences that start a new cycle of the 
teacher’s self-efficacy process. The new mastery experiences may either confirm or disrupt the 
current self-efficacy. Gradually, the process stabilizes, and teacher self-efficacy tends to be 




 Teaching practices can function as the authentic evidence for teachers to judge their 
mastery of the teaching knowledge or skills in a given task. If the mastery experiences disrupt 
teacher self-efficacy, the verbal engagement or vicarious experiences may help teachers develop 
the confidence to perform well in their teaching practices, which provide teachers with the 
mastery experiences necessary to start a new teacher self-efficacy cycle.  
 Physiological and Affective States. Physiological and emotional states are factors that 
influence people's judgment of their capabilities (Bandura, 1997). Arousal, either the positive 
excitement or negative anxiety, can affect teacher self-efficacy. Moderate levels of arousal 
perceived as a challenge may help to focus attention and expend effort on the task to bolster the 
performance, while high levels of arousal perceived as a threat may negatively affect teachers’ 
performance within their skills and capabilities (Tschannen-Moran & McMaster, 2009).  
 The sources of teacher self-efficacy can help to explain how teaching practices may 
influence teacher self-efficacy. For example, teaching practices can function as powerful mastery 
experiences. If teachers have positive perceptions of their teaching practices, it may increase 
their current self-efficacy. In addition, the sources of teacher self-efficacy can also benefit 
teachers if PD programs integrate them into the program design. For example, PD programs may 
use the sources of teacher self-efficacy as the guide to design activities for teachers to increase 
their multicultural self-efficacy. 
Teacher Self-Efficacy in Previous Studies 
Previous research mainly focused on factors that influence teachers' self-efficacy in 
quantitative studies. In Tschannen-Moran and Woolfolk Hoy (2001), they conducted three 
studies that involved both pre- and in-service teachers to develop and validate the Teacher Sense 
of Efficacy Scale (TSES) with factors including teacher self-efficacy for instructional strategies, 
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teacher self-efficacy for classroom management, and teacher self-efficacy for student 
engagement. Tschannen-Moran and Woolfolk Hoy's (2001) scale allowed researchers to explore 
and analyze factors that influence teacher self-efficacy. However, further testing and validation 
are still needed with the clarification of the meaning of teacher self-efficacy, specific resources 
and constraints that teachers face, and specific teaching contexts teachers situate in. Thus, Duffin 
et al. (2012) situated the study in the context of preservice teachers at the beginning of their 
teacher education program and found that preservice teachers lacking teaching experience and 
pedagogical knowledge did not differentiate among the various aspects of teaching (instructional 
strategies, classroom management, and student engagement) measured by TSES. Tschannen-
Moran and Woolfolk Hoy (2001) and Duffin et al. (2012) focus on the instrument of teacher self-
efficacy with statistical analyses. However, there still exists a need to explore the relationship 
between teacher self-efficacy and teaching practices.  
 With 347 regular primary and secondary teachers in inclusive education in Hong Kong, 
Chao et al. (2017) used the Chinese version of the Teacher Sense of Efficacy Scale (C-TSES) to 
examine the effectiveness of training in-service teachers’ self-efficacy on their teaching and 
learning strategies, and classroom management to students with special educational needs. This 
study found that primary in-service teachers had substantial self-efficacy in teaching and learning 
in inclusive classrooms. However, secondary in-service teachers did not show similar substantial 
self-efficacy to that of primary in-service teachers. The reason may be that teaching and learning 
strategies in the training course did not relate to secondary teachers compared with primary 
teachers because secondary teachers often focus more on content knowledge, pedagogy, and 
student outcomes in order to help students to pass the examinations rather than on the 
differentiated curriculum utilized for students with special educational needs. Employing the 
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TSES, this study also explored sources that influence teachers' self-efficacy. Chao et al. (2017) 
stated that self-efficacy was limited to measuring teachers’ teaching strategies and classroom 
management. With the increasing numbers of racial and ethnic minority students in the U.S., 
Nieto and Bode (2018) stated that this increase in racial and ethnic diversity is worrying teachers, 
and that teachers need to take initiative to develop new strategies and acquire new knowledge, 
skills, and self-confidence that will help to accommodate the needs of students with racially and 
ethnically diverse backgrounds. Thus, teacher self-efficacy in multicultural classrooms has 
gained attention (Bangura, 2018; Pewewardy, 2005; Siwatu, 2007). 
 Siwatu (2007) investigated the relationship between preservice teachers’ culturally 
responsive self-efficacy in executing instructional strategies and their beliefs on the value of 
these strategies. The findings indicated that pre-service teachers with high culturally responsive 
self-efficacy in executing the teaching practices believed that their teaching practices would 
produce positive academic achievement for racially and ethnically diverse students. However, 
Siwatu’s (2007) study focused on preservice teachers and its results may not be generated for in-
service teachers. Therefore, the current study will examine in-service teachers' multicultural self-
efficacy and its association with teaching practices and school climate. 
Teacher Self-Efficacy in the Current Study 
Teacher self-efficacy theory is suited for understanding the interrelations between school 
climate, teacher self-efficacy, and teaching practices. Teacher self-efficacy is regarded as one of 
the key motivation beliefs that impact teachers' professional behaviors and teaching practices 
(Klassen et al., 2011). Individuals with high teacher self-efficacy hold the belief that they have 
the ability, competence, and knowledge of strategies necessary to complete the teaching tasks 
 
 21 
(Chesnut & Cullen, 2014). What’s more, teachers with high self-efficacy may contribute to the 
establishment of the school climate. 
In this study, teacher multicultural self-efficacy was included in teacher self-efficacy 
together with its other three traditional dimensions: classroom management, instruction, and 
student engagement. This enriched the existing understanding of teacher self-efficacy. Also, it 
helped to guide the research design and data analysis to address the research questions well. 
School Climate 
Definition of School Climate 
School climate is generally defined as “the internal quality and character of school life” 
(Cohen et al., 2009, p. 182). School climate is also referred to as school culture (Ainley & 
Carstens, 2018). School climate is comprised of dynamic internal factors influencing students’ 
and teachers’ experiences within a school (Davis & Warner, 2018). School climate not only 
affects the social, academic, and emotional well-being of students (Cohen et al., 2009; Gauley, 
2017), but also impacts teacher confidence, effectiveness, and commitment to teaching (Ainley 
& Carstens, 2018). School climate is viewed as the product of policies and procedures related to 
school governance, school norms, the relationships between all individuals in the school (e.g., 
students, teachers, support staff, etc.), and teaching philosophy (Cohen et al., 2009; Thapa, 
2013). Wang and Degol (2016) proposed four dimensions of the school climate: (1) academic 
climate, (2) community, (3) safety, and (4) institutional environment (see Table 2).  






School Climate Framework 
Academic climate 
Leadership Teaching and learning Professional development 
Principals and administration 
are supportive of teachers, 
open lines of communication 
Quality of instruction, assessments 
of students, the willingness of 
teacher, motivation of students, 
teacher expectations, achievement 
goal structure, teachers' use of 
supportive practices 
Review and assessment of 
teaching practices, 





Partnership                   Quality of relationships             Connectedness              Respect for diversity 
Trust, interpersonal       Cohesion, sense of belonging,   Fairness, autonomy,     Role that community  
relationships between    student activities                       opportunities for            members and parents 
staff and students,                                                            decision making,           play, parental  
affiliation                                                                         cultural awareness         involvement 
 
Safety 
Social and emotional Discipline and order Physical 
Lack of bullying counseling Conflict resolution, clarity, fairness, 
and consistency of rules, belief in 
school rules 
Reduced violence and 
aggression, students and staff 
feel safe, security measures 
 
Institutional environment 
Environmental  Structural organization Availability of recourses 
Heating, lighting, air-
conditioning, acoustical 
control, cleanliness, upkeep 
of maintenance, quality of 
building 
Class size, school size, ability 
tracking 
Adequacy of supplies, 
resources, and materials, 
technology, sharing of 
recourses 
Note. Adapted from “School Climate: A Review of the Construct, Measurement, and Impact on 
Student Outcome” by M. Wang, and J. L. Degol, 2016, Educational Psychology Review, 28(2), 




Academic climate focuses on “the overall quality of the academic atmosphere, including 
curricula, instruction, teacher training, and professional development” (Wang & Degol, 2016, p. 
317). Community emphasizes the quality of interpersonal relationships within the school (Wang 
& Degol, 2016, p. 317) or between and among stakeholders (Ainley & Carstens, 2018; Bryk & 
Schneider, 2002). Safety reflects the degree of physical and emotional security in the school, and 
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the orderly disciplinary practices (Gregory et al., 2012; Wang & Degol, 2016). Institutional 
environment refers to the organizational and structural features of the school environment related 
to effective teaching and learning (Ainley & Carstens, 2018; Wang & Degol, 2016). Based on 
the Wang and Degol (2016)’s study, TALIS 2018 measured school climate in three dimensions: 
(1) teachers’ perceived disciplinary climate, (2) teacher-student relations, and (3) participation 
among stakeholders and teachers (Ainley & Carstens, 2018). 
A positive school climate includes the main feature of positive student-teacher 
relationships (e.g., warmth, acceptance, and teacher support), and other features such as “high 
expectations, organized classroom instruction, effective leadership, and teachers who are 
efficacious and promote mastery learning goals; strong interpersonal relationships, 
communication, cohesiveness, and belongingness between students and teachers; and structural 
features of the school, such as small school size, physical conditions, and resources, which shape 
students’ daily experiences of personalization and caring” (Darling-Hammond & Cook-Harvey,  
2018, p. vii). In this study, the positive school climate is examined through teachers’ perceptions 
of disciplinary climate, teacher-student relations, and participation among stakeholders and 
teachers. 
School Climate in Previous Studies 
Previous studies focused on teachers’ perceptions of school climate. Collie et al. (2012) 
investigated if teachers' perceptions of social-emotional learning and their school climate impact 
their sense of stress, teaching efficacy, and job satisfaction. Using SEM with the survey data 
from 644 elementary and secondary school teachers, the authors found that among the four 
school climate factors (i.e., physical, social, and emotional safety, quality of teaching and 
learning, relationships and collaboration, and the structural environment), teachers’ perceptions 
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of students’ motivation and behavior significantly predicted teachers’ sense of stress, teaching 
efficacy, and job satisfaction. Lacks and Watson (2018) examined the relationship between 
school climate and teacher self-efficacy and found that teachers’ sense of self-efficacy was not 
statistically significantly related to teachers’ beliefs about school climate. 
The aforementioned studies were limited to the relationship between school climate and 
teacher self-efficacy. Also, the findings of those studies were divergent. Some found that school 
climate was associated with teacher self-efficacy; however, some found the opposite results that 
teacher self-efficacy was not related to school climate. In this study, the relationship between 
school climate and teacher self-efficacy was further examined and the focus of this study was the 
interrelations between school climate, teacher self-efficacy, and teaching practices. 
School Climate in the Current Study 
School climate influences teachers' confidence and effectiveness in teaching (Ainley & 
Carstens, 2018; Aldridge & Fraser, 2016; Devos et al., 2012). The previous studies examined the 
relationship between school climate and teacher self-efficacy; however, there exists a dearth of 
research to investigate the interrelations between school climate, teacher self-efficacy, and 
teaching practices. 
Specifically, the examination of school climate in this study helped to understand its 
mediation effect on the relationship between teacher self-efficacy and teaching practices. 
Implications were provided on how to establish the school climate to mediate teacher self-
efficacy and teaching practices. In order to improve diversity practices, it is necessary to create a 




Definition of Teaching Practices 
Teaching quality focuses on what teachers do in their classrooms (Geo, 2007), and 
therefore, teaching practices refer to the general effective instructional practices or instructional 
quality (Ainley & Carstens, 2018). Teaching quality is comprehended differently in the field of 
education, but researchers agree that the concept is multidimensional (Fauth et al., 2013; Kunter 
& Voss, 2013; Wagner et al., 2013). Specifically, traditional effective instructional practices 
consist of classroom management, teacher support, clarity of instruction, and cognitive activation 
(Ainley & Carstens, 2018).  
Classroom management refers to the actions that teachers make to foster an orderly and 
safe environment while providing students with quality learning time by preventing or coping 
effectively with disciplinary conflicts and disruptions (van Tartwijk & Hammerness, 2011). The 
study found that the most important aspects of effective classroom management are clearly 
formulated compulsory rules and routines, well-structured lessons, and efficient organization 
(Praetorius et al., 2014). The results of large-scale international assessments of student 
achievement indicated the positive relationship between an orderly and safe environment 
(reported by teachers) and student academic success (Martin et al., 2013; Wang & Degol, 2016).   
Teacher support refers to teachers’ efforts on enhancing student motivation to learn and 
create a positive learning environment (Praetorius et al., 2014). Research on motivational 
theories proposed that simply providing students with challenging tasks is not adequate to elicit 
active learning, and students need support and scaffolding from teachers in their learning 
(Baumert et al., 2010; Stefanou et al., 2004); for example, providing extra needed help to 
students, listening to and respecting students’ opinions, and encouraging and caring about 
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students influences student learning (Klieme et al., 2009). In TALIS 2018, teacher support was 
measured by the scale of clarity of instruction (Ainley & Carstens, 2018). 
Clarity of instruction includes the aspects of clear and comprehensive learning goals and 
instruction, the connection between new and old knowledge, and a summary of the lessons 
(Hospel & Galand, 2016). The clarity of instruction also influenced student academic success 
(Scherer & Gustafsson, 2015). Seidel et al. (2005) found that the clarity and coherence of goals 
were positively related to students' perceptions of a supportive learning environment.   
Cognitive activation consists of the instructional activities in which students are required 
to evaluate and apply knowledge to solve problems (Lipowsky et al., 2009). Cognitive activation 
emphasized teacher assistance in student engagement in higher-level thinking (Klieme et al., 
2009). For example, providing challenging tasks in students’ proximal zones, activating students’ 
prior knowledge, building on students’ ideas and experiences, and asking stimulating questions 
activates cognitive thinking processes (Praetorius et al., 2014). Cognitive activation may be most 
complex and demanding among the four dimensions of teaching practices in terms of its 
operationalization. One possible reason may be that it is more closely connected to the subject 
domain than the other three dimensions (Baumert et al., 2010; Klieme et al., 2009). For example, 
in mathematics, the level of cognitive challenge depends primarily on the type of problems 
chosen and the way these problems are implemented (Baumert et al., 2010). It may also be 
because cognitive activation strongly depends on the variability in teaching quality across 
lessons (Praetorius et al., 2014). 
In addition to the above traditional components of teaching practices, the concept of 
diversity practices was proposed to enrich and meet today’s call for equity and diversity. 
Diversity is typically defined as demographic differences of one type or another among group 
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members (McGrath et al., 1995), such as cultural background, socio-economic background, and 
gender, etc. (Ainley & Carstens, 2018). Cultural diversity connotes the same meaning as 
multicultural diversity (Fylkesnes, 2018) and concentrates on cultural or ethnic backgrounds 
(OECD, 2018) in this study. Diversity practices refer to teachers’ perceptions of their teaching 
practices regarding equity and diversity within their schools (OECD, 2019).  
The two main perspectives in cultural diversity policies identified by Ely and Thomas 
(2001) are equity and multiculturalism. The first perspective, equity, focuses on valuing and 
respecting diversity and nurturing inclusion (Ainley & Carstens, 2018). In the policy of equity, 
all students are treated equally and fairly to avoid discrimination (Schachner, 2014). The second 
perspective, multiculturalism, regards diversity as a resource that adds value, which can enrich 
the school and develop knowledge of and respect for other cultures (Ainley & Carstens, 2018). 
Schools usually combine both equity and multiculturalism (Schachner, 2014; Schachner et al., 
2016), even though the two may seem different. 
Teaching Practices in Previous Studies 
Recent studies focused more on diversity practices and suggestions on how to improve 
diversity practices. With 35 primary school teacher and 711 students, Abacioglu et al. (2019) 
investigated the relationship between teachers’ prejudice reduction practices with the emphasis 
on dialogue about issues around diversity, and their students’ engagement. With multilevel 
models, they also explored the potential moderation of this relationship by teachers’ explicit and 
implicit multicultural attitudes to ethnic minorities. Abacioglu et al. (2019) found that for 
teachers with above-average multicultural attitudes, their prejudice reduction practices were 
positively associated with student engagement. Abacioglu et al. (2019) used Banks’ (2004) 
definition of prejudice reduction aiming to reduce prejudice, stereotyping, and discrimination 
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and foster positive attitudes. Thus, prejudice reduction can be regarded as diversity practices to 
achieve equity in education. 
With 1522 teachers from 32 primary and 24 secondary schools in Belgium, Gheyssens et 
al. (2021) found that teachers who are more able to notice their inclusive practices tend to 
implement more differentiated practices creating inclusive classrooms. Moss (2008) described 
how to integrate diversity study circles into multicultural education by developing preservice 
teachers’ critical reflection, which was regarded as a bridge to foster critical lenses for classroom 
practices. Penner-Williams et al. (2019) studied the impact of PD on teachers’ instructional 
practices and found that PD made teachers enact more culturally responsive instructional 
practices; additionally, teachers sustained those improved practices after two years of the PD 
training. However, there is scant research on the relationship between school climate, teacher 
self-efficacy, and teaching practices. 
Teaching Practices in the Current Study 
A number of studies on teaching practices or instructional quality depend on student 
reports (Wagner et al., 2013). Wagner et al. (2013) validated student perceptions of instructional 
quality with two key aspects: (1) the dimensionality of ratings, and (2) the generalizability across 
classes and two subjects (i.e., English and German lessons). With a sample of 6909 ninth-grade 
students from 280 classes using the structural model, Wagner et al. (2013) validated five 
dimensions of instructional quality including structure, classroom management, 
understandableness, motivation, and student involvement, and found that for the generalizability, 
student ratings of structure and classroom management held across classes, however, others (i.e., 
understandableness, motivation, and student involvement) did not. However, few studies used 
teacher reports to examine instruction practices. TALIS 2018 used teacher report with a Likert 
 
 29 
response scale (ranging from low to high agreement) to collect data on the frequency of teachers’ 
teaching practices occurrence. For example, teachers were asked to answer the stem question, 
“Thinking about your teaching in the <target class>, how often do you do the following?” The 
example options of the stem questions are “I calm students who are disruptive”, and “I set goals 
at the beginning of the instruction” (OECD, 2018). In the current study, the large-scale 
representative sample of teachers in TALIS 2018 was used and it helped to explore the factors of 
teaching practices. 
Literature Review 
This section reviewed the empirical studies about the interrelations between school 
climate, teacher self-efficacy, and teaching practices in order to propose the theoretical 
framework for the current study. 
In the literature search related to the interrelations between school climate, teacher self-
efficacy, and teaching practices, scholarly robust search engines were used (e.g., EBSCOhost, 
ProQuest, and Google Scholar) and databases (e.g., ERIC, Education Full Text, ProQuest 
Databases) for empirical peer-reviewed articles and dissertations were used a combination of 
keywords “school climate and teacher self-efficacy” “school climate and teaching practices” 
“teacher self-efficacy and teaching practices”. Variations of search words were used to align with 
database terms (e.g., efficacy, self-efficacy, teacher self-efficacy; teaching practices, 
instructional practices). The relevant articles referenced in the studies retrieved from this initial 
search were also used. Additionally, journal articles, research reports, book chapters, and 
conference presentations were also included. For inclusion in this review, articles must focus on 
school climate, teacher self-efficacy, teaching practices related to K-12 teachers; otherwise, it 
was excluded from this review. Besides, articles should be empirical studies including 
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quantitative, qualitative, and mixed methods. Additionally, the publication year should be 
between 2010 and 2020. Of the initial 256 results, 13 articles met the inclusion criteria and were 
categorized and reviewed. As recommended by Pan (2017), studies were categorized into themes 
via a summary matrix. These themes involved (1) school climate and teacher self-efficacy; (2) 
school climate and teaching practices; (3) teacher self-efficacy and teaching practices; and (4) 
school climate, teacher self-efficacy, and teaching practices. The findings of the literature review 
were presented in Table 3. Each theme was presented with synthesis or study by study. 
 
Table 3 
Summary of Themes, Findings, and Research Gaps 
Theme Finding Studies reviewed Research gap 
Theme 1 
School climate and 
teacher self-efficacy 
School climate scales; the 
relationship between 
school climate and teacher 
self-efficacy 
Aldridge & Fraser (2016); 
Collie et al. (2012); Devos et al. 
(2012); Hosford & O’Sullivan 
(2016); Lacks (2016); Lacks & 





The moderate effect 
of teacher self-
efficacy on the 
relationship between 
school climate and 
teaching practices; 
the moderate effect of 
teaching practices on 
the relationship 
between school 
climate and teacher 
self-efficacy; the 
moderate effect of 





Theme 2  
School climate and 
teaching practices 
 
School contexts influence 
teachers’ pedagogy 
Martell & Stevens (2019) 
Theme 3 
Teacher self-efficacy 
and teaching practices 
Teacher self-efficacy 
scales: Teachers’ Sense of 





Fletcher (2016); Kilday et al. 
(2016); Shohani et al. (2015); 





and teaching practices 
Teacher self-efficacy 
mediates school climate 
and inclusive behavior 




School Climate and Teacher Self-Efficacy 
The first theme is school climate and teacher self-efficacy. The following articles related 
to the relationship between school climate and teacher self-efficacy were reviewed. 
Aldridge and Fraser (2016) confirmed the factor structure of the School-Level 
Environment Questionnaire (SLEQ) and examined the relationship between school climate and 
teacher self-efficacy and teacher job satisfaction. The participants were 781 teachers from 29 
Western Australian high schools. The results of structural equation modeling indicated that 
teacher self-efficacy and job satisfaction were both related to the school climate. 
Collie et al. (2012) investigated if teachers' perceptions of social-emotional learning and 
their school climate impact their sense of stress, teaching efficacy, and job satisfaction. Using 
structural equation modeling with the survey data from 644 elementary and secondary school 
teachers, the authors found that among the four school climate factors, teachers’ perceptions of 
students’ motivation and behavior significantly predicted teachers’ sense of stress, teaching 
efficacy, and job satisfaction.  
Devos et al. (2012) examined how the social working environment impacts beginning 
teachers’ self-efficacy and feelings of depression. They conducted two complementary 
quantitative studies. In the first study, the participants were 110 beginning teachers who were in 
their first year of teaching (2.9 months of average teaching experience) from elementary and 
middle schools in the French-speaking community of Belgium, and the scales included (1) the 
school principal’s practices, (2) frequency of collaborative integrations with colleagues, (3) goal 
structure of school culture (i.e., mastery orientation and performance orientation), (4) perceived 
difficulties, and (5) feelings of depression. In the second study, the participants were 185 
elementary and middle school beginning teachers who were in their first three years of teaching 
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(13.2 months of average teaching experience) from the French-speaking community of Belgium. 
The scales included (1) mentoring, (2) follow-up meeting with the school principal, (3) feelings 
of depression, and (4) self-efficacy. These two quantitative studies indicated that the goal 
structure of school culture (i.e., mastery or performance orientation) was related to both teacher 
self-efficacy and feelings of depression. Specifically, frequent collaborative interactions with 
colleagues related to higher self-efficacy only when the beginning teachers went through some 
difficulties in an environment in the orientation toward mastery goals. 
Echoing Devos et al. (2012), with a sample of 112 novice teachers, Meristo and 
Eisenschmidt (2014) also found that a supportive school climate positively related to novice 
teachers’ self-efficacy. However, Lacks (2016) and Lacks and Watson (2018) had different 
findings from the above studies. Lacks (2016) and Lacks and Watson (2018) collected survey 
data from 86 certified middle school teachers in rural southern Virginia; a correlational research 
design was used to examine the relationship between school climate and teacher self-efficacy. 
However, they found that school climate was not significantly related to teacher self-efficacy. On 
the other hand, Lacks (2016) found that school climate (teachers’ perception of community 
engagement) was significantly related to teacher self-efficacy. 
In the context of special education, Hosford and O’Sullivan (2016) examined the 
relationship between school climate and teacher self-efficacy with 57 primary teachers from the 
Republic of Ireland. They found that teachers’ perception of the school climate was positively 
related to their self-efficacy for inclusion, which in turn impacted their ratings of the severity of 




The above studies indicated the positive relationship between school climate and teacher 
self-efficacy despite the findings from Lacks (2016) and Lacks and Watson (2018). However, 
little is known about the relationship between school climate, teacher self-efficacy, and teaching 
practices. 
School Climate and Teaching Practices 
 The second theme is school climate and teaching practices. With interviews, reflections, 
classroom observations, and classroom artifacts from ten secondary social studies teachers, 
Martell and Stevens (2019) found that school contexts influenced teachers’ pedagogy (i.e., 
differentiated instruction). In the predominately Black and Latinx school contexts where students 
were racially segregated from White communities, teachers’ goals were to help students 
understand the culture of the dominant groups. Teachers did provide the content connected to 
students’ racial backgrounds, and they aimed to help students better understand White people’s 
world view, such as White people’s view of Black and Latinx people, and better understand the 
racialized world around them. In predominately White school contexts where students were from 
the dominant racial groups in society, teachers’ goals were to help students understand their 
social privilege and challenge them to change the current social structure. In racially diverse 
school contexts where students grew up in a multicultural context, teachers’ goals were to help 
students know their privileges and oppressions through sharing their life experiences or their 
families.  
The school contexts in Martell and Stevens (2019) are more related to students’ 
background, especially their racial background. However, “the internal quality and character of 
school life” remains unclear (school climate, Cohen et al., 2009, p. 182); additionally, it remains 
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unclear how school climate influences teaching practices in general. Studies are also needed to 
explore the relationship between school climate, teacher self-efficacy, and teaching practices. 
Teacher Self-Efficacy and Teaching Practices 
The third theme is teacher self-efficacy and teaching practices. The structure of Teachers’ 
Sense of Self-Efficacy Scale (TSES; Tschannen-Moran & Woolfolk Hoy, 2001) consists of 
classroom management, student engagement, and instructional strategies, which are related to the 
components of teaching practices (Ainley & Carstens, 2018). Thus, studies employed TSES or 
other teacher self-efficacy scales to examine the relationship between teacher self-efficacy and 
different aspects of teaching practices. 
 With the development, a new survey, Teachers' Sense of Efficacy for Literacy Instruction 
(TSELI), Tschannen-Moran and Johnson (2011) examined the antecedents of teacher self-
efficacy beliefs on literacy and the relationship between teacher self-efficacy and teaching in 
general. Focusing on student-oriented teaching practices, Kilday et al. (2016) developed and 
tested a new teacher self-efficacy instrument called Teachers’ Self-Efficacy Student-Oriented 
Teaching (SE-SOT) including classroom practices identified in connection with students’ 
intrinsic motivation and self-regulation. Data were collected from 194 in-service K-12 teachers 
via survey. The theoretical implication of this study was that the SE-SOT can be applied broadly 
to measure and advance teachers’ professional knowledge and teaching practice through 
professional development.  
Employing Emmer and Hickman's (1991) Teacher Efficacy Scale, Shohani et al. (2015) 
collected data from 18 novice and 18 experienced English teachers from Ilam high school in 
Iran. They compared the two groups (i.e., novice English teachers and experienced English 
teachers) and found that these two groups differed in their self-efficacy for classroom 
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management but not for personal teaching and external influences. Shohani et al. (2015) 
suggested that in-service training programs or regular meetings where in-service teachers can 
share their experience can be held to improve teachers’ self-efficacy for personal teaching and 
external influences. 
The above three studies all used survey data to generalize the implications for education. 
However, in order to accommodate the needs of racially and ethnically diverse students, teacher 
multicultural self-efficacy must gain attention and function as a necessary dimension of teacher 
self-efficacy. 
School Climate, Teacher Self-Efficacy, and Teaching Practices 
The fourth theme is the relationship between school climate, teacher self-efficacy, and 
teaching practices. In the context of special education, Wilson et al. (2020) examined the sources 
of teacher self-efficacy. With survey data from a sample of 148 teachers from Scottish primary 
schools, regression analyses were conducted and indicated that the school environment (i.e., 
collective efficacy and school climate) and mastery experiences were significantly related to 
teachers' self-efficacy. Results also demonstrated that teacher self-efficacy functioned as the 
mediator on the relationship between teachers' perceptions of the school climate and their 
reported inclusive behavior. 
The above study is limited to the context of special education, and it only examined the 
mediation role of teacher self-efficacy on the relationship between the school climate and 
inclusive behavior. Obviously, studies are needed on the relationship between school climate, 






The theoretical framework in the current study was based on the concepts of school 
climate and teaching practices, the theory of teacher self-efficacy, and the empirical studies on 
the interrelations between school climate, teacher self-efficacy, and teaching practices (see Table 
3).  
The results of Wilson et al. (2020) showed that teacher self-efficacy functioned as the 
mediator on the relationship between teachers' perceptions of the school climate and their 
reported inclusive behavior influenced this study. Inclusive behavior is regarded as a teaching 
practice. Thus, this study proposed that teacher self-efficacy may mediate the relationship 
between school climate and teaching practices. That is, school climate may be a predictor of 
teacher self-efficacy, which may be a predictor of teaching practices. Under this assumption, if 
school climate predicts teaching practices, teacher self-efficacy partially mediates the 
relationship between school climate and teaching practices. If school climate does not predict 
teaching practices, teacher self-efficacy fully mediates the relationship between school climate 
and teaching practices. 
In addition, Martell and Stevens (2019) found that school contexts influenced teachers’ 
pedagogy (i.e., differentiated instruction). Although Martell and Stevens (2019) focused more on 
diversity practices, which is regarded as one dimension of teaching practices; hence, this study 
assumed that school climate could influence teaching practices. Furthermore, the empirical 
studies showed that school climate was associated with teacher self-efficacy (Aldridge & Fraser, 
2016; Collie et al., 2012; Devos et al., 2012; Hosford & O’Sullivan, 2016; Meristo & 
Eisenschmidt, 2014). Also, the most powerful source of teacher self-efficacy is mastery 
experiences, which provide teachers with the most authentic evidence to judge whether they 
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master whatever it takes to perform the specific task in a given situation at the desired level of 
competence (Tschannen-Moran & McMaster, 2009). Teaching practices are the authentic 
evidence that may function as the source of teacher self-efficacy and hence may influence 
teacher self-efficacy. Therefore, this study proposed that teaching practices may mediate the 
relationship between school climate and teacher self-efficacy. 
Furthermore, Lacks (2016) found that school climate (teachers’ perception of community 
engagement) was associated with teacher self-efficacy, and Martell and Stevens (2019) found 
that school contexts influenced teachers’ pedagogy (i.e., differentiated instruction) which is 
considered part of the teaching practices. Additionally, Wilson et al. (2020) suggested that 
teacher self-efficacy influenced teaching practices. Thus, this study proposed that school climate 
may mediate the relationship between teacher self-efficacy and teaching practices. 
In summary, the current study posited that (1) teacher self-efficacy may mediate the 
relationship between school climate and teaching practices, (2) teaching practices may mediate 
the relationship between school climate and teacher self-efficacy, and (3) school climate may 
mediate the relationship between teacher self-efficacy and teaching practices. Figure 1 presents 




















 In this chapter, the concepts of school climate, teaching practices, and the theory of 
teacher self-efficacy were explained. School climate includes three dimensions: (1) teachers’ 
perceived disciplinary climate, (2) teacher-student relations, and (3) participation among 
stakeholders; teacher self-efficacy consists of four dimensions: (1) classroom management, (2) 
instruction, (3) student engagement, and (4) multicultural classrooms; and teaching practices are 
comprised of four dimensions: (1) classroom management, (2) clarity of instruction, (3) 
cognitive activation, and (4) diversity practices. 
The literature review showed that studies are needed to explore the mediation effect of 
teacher self-efficacy on school climate and teaching practices, the mediation effect of teaching 
practices on school climate and teacher self-efficacy, and the mediation effect of school climate 
on teacher self-efficacy and teaching practices. The current study aimed to fill the above research 
gaps and proposed the hypothesized theoretical framework including school climate, teacher 









CHAPTER 3 METHODS  
 In this chapter, the rationale of the research design was explained first. Then, sampling, 
participants, instruments, data collection, and data analysis were described in detail. Lastly, the 
limitations of the methods were discussed. 
Research Design 
 Correlational studies aim to examine the relationships between two or more variables 
(Mertler, 2016). The current study used the correlational research design with two purposes: (1) 
to evaluate the goodness of fit of the three hypothesized models with the data, and (2) to 
determine the mediating effect of teacher self-efficacy on the relationship between school 
climate and teaching practices, the mediating effect of teaching practices on the relationship 
between school climate and teacher self-efficacy, and the mediating effect of school climate on 
the relationship between teacher self-efficacy and teaching practices. Research questions and 
hypotheses of the study are as follows: 
Research question 1: What is the effect of teacher self-efficacy on the relationship between 
school climate and teaching practices? 
Hypothesis: Teacher self-efficacy mediates the relationship between school climate and teaching 
practices. 
Research question 2: What is the effect of teaching practices on the relationship between school 
climate and teacher self-efficacy? 




Research question 3: What is the effect of school climate on the relationship between teacher 
self-efficacy and teaching practices? 
Hypothesis: School climate mediates the relationship between teacher self-efficacy and teaching 
practices. 
 For the above research questions and hypotheses, they are hypothesized that the 
hypothesized models will adequately fit the data, and there will be a statistically significant 
mediating effect of teacher self-efficacy on the relationship between school climate and teaching 
practices, statistically significant mediating effect of teaching practices on the relationship 
between school climate and teacher self-efficacy, and statistically significant mediating effect of 
school climate on the relationship between teacher self-efficacy and teaching practices. 
Within the hypothesized models of school climate, teacher self-efficacy, and teaching 
practices, TALIS 2018 U.S. national data were used to determine the effect of teacher self-
efficacy on the relationship between school climate and teaching practices, the effect of teaching 
practices on the relationship between school climate and teacher self-efficacy, and the effect of 
school climate on the relationship between teacher self-efficacy and teaching practices. The 
hypothesized structural relationships among the variables related to school climate, teacher self-
efficacy, and teaching practices presented in Figure 2 were examined using SEM. 
 
Figure 2 















SEM has a number of advantages. First, when the relationships among latent variables 
are investigated, the measurement errors are estimated and removed, remaining only common 
variance, so that the relationships will be free of measurement error (Tabachnick & Fidell, 2019). 
Second, the reliability of measurement can be explained explicitly within SEM (Tabachnick & 
Fidell, 2019). 
Sampling 
 TALIS, the OECD’s international survey collected useful and relevant information about 
teachers, school leaders, and their learning environments in 2008, 2013, and 2018 respectively 
(Ainley & Carstens, 2018). The current study used the data of TALIS 2018, which was released 
in June 2019. TALIS 2018 used the two-stage probability sampling design (Ainley & Carstens, 
2018): first, the school samples were selected using systematic random sampling with probability 
proportional to size (PPS) with explicit strata specified in the national sampling plans (OECD, 
2019); and second, the teacher samples were sorted within each school. 
School Samples 
TALIS 2018 selected school samples in the U.S. from five explicit strata according to 
school control (with two groups including public or private schools) and grade structure (with 
three groups including middle or junior high schools with grades 6-8 or 7-9, high schools with 
grades 9-12, or other schools that incorporate at least one ISCED 2 grade) (OECD, 2019; 
“Sampling,” n.d.). Since the number of private schools with a middle/junior high school grade 
structure was too small, this stratum was placed within the grade structure of high school in 
private schools (“Sampling,” n.d.). Within each explicit stratum, the school was selected by 
census region (i.e., Northeast, Midwest, South, and West), state, location (i.e., urban, suburban, 
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and town-rural), percent minority students, and the number of ISCED 2 students. The percentage 
of minority students refers to “15 percent and above” or “below 15 percent” of students who are 
African American/Black, Hispanic/Latino, Asian, Hawaiian/Pacific Islander, American Indian 
and Alaska Native, and students of two or more races. ISCED 2 refers to 7 through 9 grades in 
the United States (OECD, 2019; “Sampling,” n.d.). The 2018 National Assessment of 
Educational Progress (NAEP) was used as the school frame for the TALIS 2018 field trial 
national sample (OECD, 2019). Public school data were from the 2015-16 Common Core of 
Data (CCD) and private school data were from the 2015-16 Private School Universe Survey 
(PSS) (“Sampling,” n.d.). 
With the systematic random sampling of PPS, seventy schools were selected for the field 
trial, and then 220 schools were sorted for the main survey with two replacements of 25 schools 
and 15 schools respectively (OECD, 2019). TALIS 2018 employed overlap control (Chowdhury 
et al., 2000) with the field trial and the National Teacher and Principal Survey (NTPS) to 
minimize the overlap of sampled schools (OECD, 2019). Finally, TALIS 2018 included 165 
schools (a school considered as a sampled school if 50% of its teachers responded) in the U.S. 
national dataset of Teacher Questionnaire (OECD, 2019). 
Teacher Samples  
TALIS 2018 selected 20 teachers per school from the school samples (OECD, 2019). The 
CCD and PSS databases provide the estimates of the number of teachers per school (“Sampling,” 
n.d.). TALIS 2018 included 2,560 teachers in ISCED 2 (i.e., lower secondary schools including 
7th, 8th, and 9th grades) in the U.S. national dataset of Teacher Questionnaire and the weighted 




The current study focused on the teacher level of TALIS 2018, and the participants are 
teachers in lower secondary schools (7th, 8th, and 9th grades) in the U.S. “Participating teacher” is 
defined as the teacher who answered at least one item in the questionnaire (OECD, 2019). Table 
4 shows participants’ demographic information in the current study.  
 
Table 4 
Participants’ Demographic Information 
  N Percent Mean SD 
Gender Female 1717 67.228   
 Male 837 32.772 
 
  
Highest level of education Upper secondary education 2 .078   
 Short-cycle tertiary education 5 .196   
 Bachelor’s or equivalent level 972 38.103   
 Master’s or equivalent level 1524 59.741   
 Doctoral or equivalent level 48 1.882 
 
  
Work experience as a teachera    13.990 
 
9.408 
Subject Reading, writing, and literature 1122 44.808   
 Mathematics 738 29.473   
 Science 508 20.288   
 Social studies 526 21.006   
 Modern foreign languages 176 7.029   
 Ancient Greek and/or Latin 78 3.115   
 Technology 676 26.997   
 Arts 387 15.455   
 Physical education 313 12.500   
 Religion and/or ethics 178 7.109   
 Practical and vocational skills 315 12.580   
 Other 806 32.188   
Note. N = 2560. The total of each category of the demographic information is not 2560 due to the 
missing data. 







Of the 2,560 teachers in lower secondary schools, there were 1,717 female teachers 
(67.228%) and 837 male teachers (32.772%). A total of 979 (38.377%) teachers possessed 
bachelor’s (or equivalent level) or below bachelor’s degree, and 1,572 (61.623%) teachers held 
degrees at the master’s or doctoral level (or equivalent level). The participating teachers had 
approximately 14 years of work experience as a teacher in total (SD = 9.408).  
Participants taught various subjects, including reading, writing, and literature (N = 1122; 
44.808%), mathematics (N =738; 29.473%), science (N = 508; 20.288%), social studies (N = 526; 
21.006%), modern foreign languages (N = 176; 7.029%), ancient Greek and/or Latin (N = 78; 
3.115%), technology (N = 676; 26.997%), arts (N = 387; 15.455%), physical education (N = 313; 
12.500%), religion and/or ethics (N = 178; 7.109%), practical and vocational skills (N = 315; 
12.580%), and other (N = 806; 32.188%). 
Instruments 
The questionnaire collected teachers' profiles (demographic information) including 
gender, the highest level of education, years of work experience as a teacher in total, and subjects 
they teach. For example, for gender, teachers were asked to fill in “Are you female or male?” For 
the highest level of education, teachers were asked to mark one of the choices provided, such as 
“Below upper secondary education”, “Upper secondary education”, “Post-secondary non-tertiary 
education”, “Short-cycle tertiary education”, “Bachelor’s or equivalent level”, “Master’s or 
equivalent level”, and “Doctoral or equivalent level”. For years of work experience as a teacher, 
teachers were asked to fill in “year (s) working as a teacher in total”. For the subject teachers 
teach, teachers were asked to check whether they teach the subject (i.e., reading, writing, and 
literature; mathematics; science; social studies; modern foreign languages; ancient Greek and/or 
Latin; technology; arts; physical education; religion and/or ethics; practical and vocational skills; 
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and other) to students in the year the survey was conducted. Appendix B provided TALIS 2018 
survey for the above demographic information. 
TALIS 2018 measured teacher self-efficacy in teaching by three traditional scales: (1) 
self-efficacy in classroom management, (2) self-efficacy in instruction, (3) self-efficacy in 
student engagement. Twelve items measured teacher self-efficacy in teaching practices. Here are 
the examples: “Control disruptive behaviour in the classroom” (self-efficacy in classroom 
management); “Provide an alternative explanation, for example when students are confused” 
(self-efficacy in instruction); “Get students to believe they can do well in school work” (self-
efficacy in student engagement). Teachers were asked to answer each item on a 4-Likert scale 
including “not at all”, “to some extent”, “quite a bit”, and “a lot” and ranging from “1” to “4” 
(see Appendix C). Appendix D presents the unstandardized intercepts, both unstandardized and 
standardized factor loadings for the scales of teacher self-efficacy. Table 5 shows the scale 
reliability (omega coefficient) and confirmative factor analysis (CFA) model fit indices of 
teacher self-efficacy scales.  
TALIS 2018 also measured teacher self-efficacy using a new scale of teachers’ self-
related efficacy in multicultural classrooms. Five items were included in this scale from the 
following question, “In teaching a culturally diverse class, to what extent can you do the 
following?” The example of the items that were included in the above question is “Adapt my 
teaching to the cultural diversity of students”. Teachers were asked to answer each item on a 4-
Likert-type scale including “not at all”, “to some extent”, “quite a bit”, and “a lot” and ranging 
from “1” to “4” (see Appendix C). Appendix D presents the unstandardized intercepts, both 
unstandardized and standardized factor loadings for the scale of teachers’ self-related efficacy in 
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multicultural classrooms. Table 5 shows the scale reliability (Omega coefficient) and CFA model 
fit indices for the scale of teachers’ self-related efficacy in multicultural classrooms. 
 
Table 5 
Scale Reliability and CFA Model Fit Indices 
Scale Omega 
coefficienta 
CFI TLI RMSEA SRMR 
School climate      
Teachers’ perceived disciplinary climate .920 .998 .993 .033 .007 
Teacher-student relations .848 1.000 1.003 < .001 .007 
Participation among stakeholders, teachers .845 .990 .966 .041 .013 
Teacher self-efficacy      
Classroom managementd .845 .993 .958 .056 .013 
Instructional strategies .821 .902 .706 .141 .028 
Student management .801 1.000 1.000 < .001 .003 
Multicultural self-efficacy .805 .985 .951 .049 .011 
Teaching practices      
Clarity of instruction .711 .990 .942 .056 .017 
Cognitive activation .882 .999 .994 .013 .008 
Classroom managementd .920 .999 .994 .020 .006 
Diversity practices .702b .991 .945 .060 .311c 
Note. Cut-offs for CFA model evaluation for TALIS 2018 (OECD, 2019): Omega/Cronbach’s 
alpha ³ .700 (good); CFI ³ .900 (acceptable); TLI ³ .900 (acceptable); RMSEA £ .080 
(acceptable); SRMR £ .060 (acceptable); WRMR £ .900. 
a TALIS 2018 used Cronbach’s alpha and Omega coefficient as different estimators of the same 
reliability with the same criteria. 
b Cronbach’s alpha was used for the scale of diversity practices which consists of binary items. 
c Weighted Root Mean Square Residual (WRMR) was used for the scale of diversity practices 
which consists of binary items. 
d The scale of self-efficacy in classroom management is a different scale from that of classroom 




School climate was measured on three scales in TALIS 2018: (1) teachers’ perceived 
disciplinary climate, (2) teacher-student relations, and (3) participation among stakeholders and 
teachers. Thirteen items were used to measure school climate. Examples are as follows: “When 
the lesson begins, I have to wait quite a long time for students to quieten down” (teachers’ 
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perceived disciplinary climate); “Teachers and students usually get on well with each other” 
(teacher-student relations); “This school provides staff with opportunities to actively participate 
in school decisions” (participation among stakeholders and teachers). Teachers were asked to 
answer each item on a 4-Likert-type scale including “strongly disagree” “disagree” “agree”, and 
“strongly agree” and ranging from “1” to “4” (see Appendix C). Appendix D presents the 
unstandardized intercepts, both unstandardized and standardized factor loadings for the scales of 
school climate. Table 5 shows the scale reliability (Omega coefficient) and CFA model fit 
indices for the scales of school climate. 
TALIS 2018 measured teaching practices by three traditional scales: (1) clarity of 
instruction, (2) cognitive activation, (3) classroom management. Twelve items measured 
teaching practices. The examples are as follows: “I present a summary of recently learned 
content” (clarity of instruction); “I present tasks for which there is no obvious solution” 
(cognitive activation); “I tell students to follow classroom rules” (classroom management). 
Teachers were asked to answer each item on a 4-Likert-type scale including “Never or almost 
never”, “Occasionally”, “Frequently”, “Always” and ranging from “1” to “4” (see Appendix C). 
Appendix D presents the unstandardized intercepts, both unstandardized and standardized factor 
loadings for the scales of teaching practices. Table 5 shows the scale reliability (Omega 
coefficient) and CFA model fit indices for the scales of teaching practices. 
TALIS 2018 also measured teaching practices using a new scale of diversity practices. 
Four items were included in this scale from the following question, “In this school, are the 
following practices in relation to diversity implemented?” The example of the items that were 
included in the above question is “Organising multicultural events (e.g., cultural diversity day)”. 
Teachers were asked to answer each item on a binary option including “Yes” (1) and “No” (2) 
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(see Appendix C). Appendix D presents the unstandardized intercepts, both unstandardized and 
standardized factor loadings for the scale of diversity practices. Table 5 shows the scale 
reliability (Cronbach’s alpha) and CFA model fit indices for the scale of diversity practices. 
Data Collection 
TALIS 2018 involved three major components of large-scale international comparative 
surveys: (1) the pilot phase, (2) the field trial phase, and (3) the main survey phase. All the data 
collection procedures were designed and conducted by OECD.  
Pilot Phase  
The pilot was conducted in May 2016 to evaluate the content of survey questions with a 
relatively small sample of teachers and principals from 11 TALIS participating countries and 
economies (OECD, 2019). Convenience (i.e., non-probabilistic) methods were used to obtain 
principal and teacher collaboration, such as support from the ministry of education and using 
existing connections with teachers’ networks built during previous research projects. Various 
incentives and rewards were used in the pilot phase including monetary and non-monetary 
incentives and giveaways. Generally, the participating countries and economies tried to balance 
gender (i.e., male and female), school types (i.e., private and public schools), school location 
(i.e., urban and rural), and age (OECD, 2019). 
The results of the pilot phase showed a variety of aspects related to questionnaire 
development. These aspects included question acceptability and relevance, language clarity of 
questions, terminology ambiguity, overwhelming need to recall past events and facts, completion 
time of the questionnaire. (OECD, 2019). 
 
 49 
Field Trial Phase 
The field trial was conducted through February to March in 2017 to evaluate the item 
formats, survey procedures, and data collection modes from 46 TALIS participation countries 
and economies. In order to enhance the clarity of the language used and the specificity of the 
questions, the Questionnaire Expert Group (QEG) members revised and reduced the 
questionnaire materials between the pilot and the field trial. Field trial functioned as a “dry run” 
for the main data collection to test the efficacy of the survey instruments and its operations 
(OECD, 2019). As part of the field trial, several experiments were planned to evaluate how the 
alternative question formats and wordings differed regarding the function (OECD, 2019). 
The International Association for the Evaluation of Educational Achievement (IEA) 
Hamburg’s Research and Analysis Unit analyzed the field trial data, including scale and item 
evaluation, cross-country/economy and cross-populations (i.e., ISCED levels and the TALIS-
PISA link population) evaluation of the scales, and cross-cycle evaluation of the scales (OECD, 
2019). 
Main Survey Phase 
The main survey collection in the Southern Hemisphere countries and economies was 
conducted from September to December in 2017, that of the Northern Hemisphere was conduct 
from March to May in 2018. Forty-eight countries and economies participated in the TALIS 
2018 main survey collection (OECD, 2019).  
Besides the two countries that elected to use paper questionnaires, all the other countries 
and economies used the online delivery system to collect data. The log of actions during the 
online survey completion (e.g., login activities, navigation, and responses) was saved 
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anonymously. Participants’ personal information (e.g., IP addresses) was not saved at any time. 
In terms of the ethical concerns, the questionnaire introductions included language that informed 
participants that how long they would spend on items, and the data would be collected in an 
anonymous way and for methodological and validation use (OECD, 2019). 
Quality control  
Quality control activities were conducted during the main data collection of TALIS 2018. 
First, a standardized international quality control program was designed and managed by IEA to 
document data collection activities in the participating countries and economies. In the program, 
an international quality observer (IQO) was appointed for each participating country or economy 
to conduct international quality control externally to the national study center (OECE, 2019). 
Second, the Survey Activities Questionnaire (SAQ) was conducted and administered online after 
the administration of the main survey to collect information about the National Project 
Managers’ (NPM) feedback on all aspects of the survey administration. SAQ augmented the 
quality control activities for TALIS 2018 (OECD, 2019). Third, the TALIS International 
Consortium required that NPMs should conduct national data collection quality observations 
(i.e., school visits) during the field trial and the main survey. 
Data Analysis 
International Database (IDB) Analyzer software was developed by the IEA Data 
Processing and Research Centre (IEA DPRC) (IEA, 2009), particularly aiming to analyze the 
international database. The IDB analyzer together with SPSS generates SPSS syntax that can 
help to compute the statistics (OECD, 2010). Therefore, the IDB analyzer was used for the data 
analysis in the current study. Additionally, SPSS Premium Grad Pack version 27 and R statistical 
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software were used to examine SEM statistical assumptions and conduct SEM in order to address 
the research questions and their respective hypotheses. 
TALIS data are secondary data that have been made available for public use by other 
people (i.e., organizations) rather than the original researchers (Crossman, 2019; Pienta et al., 
2011). TALIS 2018 data (national) were downloaded from the OECD official website 
(OECD.org) in the data file of SPSS. The downloaded TALIS 2018 dataset provided users with 
named and labeled variables and coded survey response options (e.g., “strongly disagree” (1), 
“disagree” (2), “agree” (3), and “strongly agree” (4)). 
Addressing SEM Statistical Assumptions 
Statistical assumptions are critical to SEM. SEM assumes that data are normally 
distributed, outliers, and missing data are handled appropriately in the analysis, and the sample 
size is large enough to obtain stable parameter estimates and test statistics.  
Outliers  
Multivariate outliers were detected by calculating for each case its squared Mahalanobis 
distance (D2) using SPSS Premium Grad Pack version 27. Mahalanobis Distance statistics 
quantify the distance of an observed score vector (i.e., the score vector of each case) to the 
multivariate mean (i.e., centroid). Assuming the large sample with normal distribution, D2 
follows an appropriate c2 with a degree of freedom (df) equal to the number of observed 
variables (Kline, 2016). p < .05 was used as the level of statistical significance, which indicates 
that there exists evidence that rejects the null hypothesis that the case is in the same population 
as the rest.  
 
 52 
Multivariate Normality  
In SEM, most of the estimation techniques assume multivariate normality (Tabachnick & 
Fidell, 2019). Multivariate normality was tested via Mardia’s kurtosis test (Mardia, 1970, 1974) 
and Mardia’s skewness test (Mardia, 1980), using SPSS Premium Grad Pack version 27. 
Besides, Box’s (1949) M test was conducted to test the equality of covariance matrices via SPSS 
Premium Grad Pack version 27.  
Multivariate non-normality is common in social and behavioral sciences (Curran et al., 
1996). To deal with multivariate non-normality, the robust maximum likelihood can be used, for 
example, Maximum Likelihood (MLR) estimation.  MLR estimation with robust (Huber-White) 
standard errors and a scaled test statistic which (asymptotically) equals to the Yuan-Bentler test 
statistic (Rosseel, 2020). MLR can be used for both complete and incomplete data (Rosseel, 
2020). 
Missing Data  
The traditional approaches to missingness (e.g., listwise deletion, pairwise deletion, mean 
imputation) may introduce substantial bias depending on the missing data mechanism (Muthen, 
1987; Wothke, 2000). The traditional approaches assume that if the missing values are less than 
5% in the total dataset, it is benign (Schafer, 1999; Tabachnick & Fidell, 2019); and if the 
amount of missing data is more 10%, the statistical analysis is likely to be biased (Bennett, 
2001). However, the recent perspective proposed that missing data should be considered in the 
research design (Little, 2013; Tabachnick & Fidell, 2019).  
Little’s (1988) test of Missing Completely at Random (MCAR) and margin plots were 
used to test the MCAR mechanism. p < .05 was used as the cutoff for Little’s (1988) test of 
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MCAR. In the margin plot, the red and blue boxes would be identical for MCAR values (van 
Buuren & Groothuis-Oudshoorn, 2011). MICE and VIM packages were used to plot the margin 
plots to test the MCAR mechanism. The other tests were conducted in SPSS Premium Grad Pack 
version 27. 
Sample Size 
Kline (2016) recommended Jackson’s (2003) N:q rule for the sample size of SEM. 
Jackson (2003) described that researchers may refer the minimum sample sizes to the ratio of the 
number of cases (N) to the number of model parameters that need to be estimated (q). The ideal 
sample-size-to-parameters ratio is 20:1, and to a lesser extent, the ratio would be 10:1. The 
number of model parameters can be calculated by adding the number of regression coefficients, 
variances, and covariances that require estimates (i.e., the number of asterisks in a diagram) 
(Tabachnick & Fidell, 2019). In the current study, the number of model parameters that need 
statistical estimates is 7 in each hypothesized model, therefore the ideal sample size should be 
140, and the less ideal sample size should be 70. The sample size of this study is 2,560, which is 
beyond the ideal sample size of 140, indicating the trustworthiness of the results. Thus, the 
sample size of the current study is large enough to conduct SEM and obtain adequate statistics of 
the estimates. 
Kline (2016) also suggested the median sample size in SEM studies may be about 200 
cases according to some reviews of studies in different research fields (e.g., education and 
psychology (MacCallum & Austin, 2000), and operations management (Shah & Goldstein, 
2006)). In this study, the sample size is 2,560, beyond the median sample size of 200; therefore, 




One of the model specification methods is the Bentler-Weeks method (Bentler & Weeks, 
1980), where estimated parameters include regression coefficients, variances, and covariances of 
the independent variables in the model (Tabachnick & Fidell, 2019). Model specification needs 
to be justifiable by theory. The specification of the measurement model and the structural model 
were demonstrated in this section. 
Measurement Model 
In SEM, the first step is to specify the model of measurement of latent variables (Lei & 
Wu, 2007). Latent variables are unobserved or unmeasured variables which are also called 
factors, constructs, or endogenous variables (Kline, 2016; Tabachnick & Fidell, 2019). Latent 
variables are hypothesized based on theory and indicated by observed variables which are also 
called measured variables, manifest variables, indicators, or exogenous variables (Kline, 2016; 
Tabachnick & Fidell, 2019).  
The measurement model was tested using CFA, which allows the researcher(s) to assess 
the hypothesis about the number of latent variables and a relationship between the latent 
variables and the observed variables (Hox & Bechger, 1998). Both latent variables and observed 
variables are hypothesized according to theories and empirical results (Kline, 2016). Table 5 
(Scale Reliability and CFA Model Fit Indices) presents the CFA model fit indices for the 




The structural model is built on the appropriate measurement model. Since TALIS 2018 
Technical Report already provided the reliable psychometric properties of the measurement 
model and the adequate model fit indices (see Table 5 and Appendix D), structural equations for 
the hypothesized structural models were created where the latent variable is a function of all 
variables that have a direct effect on it (Mueller & Hancock, 2008). The latent variables are (1) 
school climate which is a composite score based on teachers’ perceived disciplinary climate 
(scale composite score of its items), teacher-student relations (scale composite score of its items), 
and participation among stakeholders and teachers (scale composite score of its items), (2) 
teacher self-efficacy which is a composite score based on classroom management (scale 
composite score of its items), instruction (scale composite score of its items), student 
engagement (related to teacher self-efficacy, scale composite score of its items), and 
multicultural self-efficacy (scale composite score of its items), and (3) teaching practices which 
is a composite score based on classroom management (related to teaching practices, scale 
composite score of its items), clarity of instruction (scale composite score of its items), cognitive 
activation (scale composite score of its items), and diversity practices (scale composite score of 
its items). 
Model Estimation 
The aim of model estimation in SEM is to minimize the difference between the observed 
variance and covariance matrix and the model-implied matrices (Lei & Wu, 2007). If data are in 
multivariate normality, Maximum Likelihood (ML) estimation is used. ML describes “the 
principle that underlies the derivation of parameter estimates: The estimates are the ones that 
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maximize the likelihood that the data (the observed covariances) were drawn from this 
population” (Kline, 2016, p. 235). ML assumes multivariate normal distribution which only 
continuous variables can have (Kline, 2016). If data are in multivariate non-normality 
distribution, the robust MLR is used as the estimator in SEM. 
In addition, the bootstrap resampling procedure was used with 1000 resamples in the 
study to assess the indirect effects. Bootstrap resampling combines the cases in the dataset in 
various ways to estimate statistical accuracy (Kline, 2016). lavaan package for R was used to 
provide the bootstrap method to estimate standard errors and generate confidence intervals for 
indirect effects (Hancock & Liu, 2012; Rosseel, 2020). 
Model Evaluation  
SEM research and discussions have been talking about the best ways to test model fit for 
at least 40 years; however, there is no black-and-white statistical framework that researchers are 
able to use in order to retain or reject the hypotheses in SEM (Kline, 2016). According to Kline’s 
(2016) recommendation, Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean 
Square Error of Approximation (RMSEA), and Standardized Root Mean Square Residual 
(SRMR) were used in the current study. 
CFI is a goodness-of-fit index and its values range from 0 to 1.0 where 1.0 is the best 
statistic (Kline, 2016). CFI measures the departure from a close fit for the model against that of 
the baseline model (Kline, 2016). CFI values greater than .90 (CFI ³ .90) indicate an 
acceptable/reasonable fit (Bentler, 1990), and greater than .95 (CFI ³ .95) indicate good-fitting 
models (Hu & Bentler, 1999). TLI is also a goodness-of-fit index and its values can be from 0 to 
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1.0, and TLI ³ .90 indicates an acceptable/reasonable fit (Bentler, 1990), and TLI ³ .95 indicates 
a good model fit (Hu & Bentler, 1999). 
RMSEA is “an absolute fit index scaled as a badness-of-fit statistic where a value of zero 
indicates the best result” (Kline, 2016, p. 273). RMSEA is used with its 90% confidence interval 
and it measures departure from close or approximate fit rather than the perfect fit (Kline, 2016). 
RMSEA £ .050 and .080 for close and reasonable fit, respectively (Hu & Bentler, 1999). 
RMSEA values larger than .10 (RMSEA ³ .10), indicating a poor-fitting model (Browne & 
Cudeck, 1993).  
SRMR as an absolute fit index is a badness-of-fit statistic with a range of 0 to 1, and 
small values indicate the goodness of model fitting (Kline, 2016; Tabachnick & Fidell, 2019). 
SRMR measures “the average difference between the sample variances and covariances and the 
estimated population variances and covariances” (i.e., the overall difference between the 
observed and estimated correlations) (Kline, 2016; Tabachnick & Fidell, 2019). SRMR values 
of .08 or less (£ .08) are desired (Hu & Bentler, 1999), and SRMR values greater than .10 (> .10) 
suggest poor fit (Kline, 2016). 
Model Modification 
If the model fit is not adequate, a model modification should be conducted to improve the 
model fit according to the theory or empirical results. The two basic methods of model 
modification are Lagrange Multiplier (LM) tests and Wald tests. The LM test is analogous to 
forward stepwise regression and it aims to see “if the model is improved if one or more of the 
parameters in the model that are currently fixed are estimated” (Tabachnick & Fidell, 2019, p. 
565). The Wald test is analogous to backward stepwise regression and aims to test if there are 
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“any parameters that are currently being estimated that could, instead, be fixed to zero” 
(Tabachnick & Fidell, 2019, p. 569), and non-significance is desired when variables are deleted 
(Tabachnick & Fidell, 2019). 
LM and Wald tests are analogous to stepwise regression, which has its drawbacks. First, 
the correct degrees of freedom are not used due to the “canned” computer programs when 
evaluating changes in accounted variance (i.e., changes in squared R or lambda) (Thompson, 
1989).  Second, stepwise results are incorrectly interpreted in which q predictor variables have 
been selected showing that the predictor variables are the best variables to employ if the 
predictor variable set is limited to size q (Thompson, 1989). Thus, Modification Index (MI) 
together with Expected Parameter Change (EPC) will be used in the current study. 
MI provides an estimated value where if a fixed parameter is added to the model and 
freely estimated, the model’s chi-square (c2) test statistic would decrease (Whittaker, 2012). 
Whittaker (2012) suggested that “fixed parameter associated with a large MI value (e.g., larger 
than a c2 critical value of 3.84, which corresponds with 1 degree of freedom at an alpha level 
of .05) would then be examined to decide whether they would be theoretically plausible to 
include in the model and be freely estimated” (p. 27).  
EPC aims to select the parameter to add to the model so that the model fit is improved, 
and model misspecifications are detected (Saris et al., 1987; Whittaker, 2012). The EPC 
indicates “the estimated value of a fixed parameter if it were added to a model and freely 
estimated” (Whittaker, 2012, p. 29). Therefore, EPC is indicative of “a direct estimate of the size 
of the misspecification for the restricted parameters” (Saris et al., 1987, p. 120). Fixed 
parameters with the largest EPC value, indicative of the most model misspecification, should be 
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tested in the light of theoretical plausibility and be estimated freely in the model (Whittaker, 
2012). Kaplan (1989) suggested the EPC cutoff value greater than .10 as model misspecification. 
Limitations 
 This study was not without limitations. First, although a self-reported survey provides 
information on issues (particularly perceptions) that cannot be collected via other methods, it has 
the social desirability bias. Social desirability bias refers to participants who may tend to answer 
the self-report items in a way where they may unconsciously or deliberately represent themselves 
in a favorable way (Edwards, 1953). Teachers may provide responses to the survey that they 
believe are more socially desirable than an honest answer; therefore, teachers’ responses may be 
different from their actual teaching practices. Thus, response bias should be carefully considered 
when interpreting the findings of the current study.   
 Second, since the literature review showed that teacher profiles (i.e., gender, the highest 
level of education, years of work experience as a teacher in total, and subjects taught) are related 
to the latent variables (i.e., school climate, teacher self-efficacy, and teaching practices), teacher 
profiles were not added into the hypothesized models because the focus of the current research 
was the interrelations between school climate, teacher self-efficacy, and teaching practices, 
rather than the effect of teacher profiles on the latent variables. Future research may examine the 
effect of teacher profiles on school climate, teacher self-efficacy, and teaching practices; or 
investigate the interrelations between school climate, teacher self-efficacy, and teaching practices 
controlling teacher profiles. 
Third, the psychometric properties of all the scales used in this study were directly from 
TALIS 2018 Technical Report. Future studies can test the reliability and validity of TALIS 
scales. Besides, this study regarded multicultural self-efficacy scale as one subscale of teacher 
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self-efficacy, and diversity practices as one subscale of teaching practices without examining its 
psychometric properties. Future research may test the psychometric properties of teacher self-
efficacy scale with subscales of self-efficacy in classroom management, self-efficacy in 
instruction, self-efficacy in student engagement, and self-related efficacy in multicultural 
classrooms, as well as teaching practices scale with subscales of clarity of instruction, cognitive 
activation, classroom management, and diversity practices.   
Summary 
 To address the research questions and hypotheses, TALIS 2018 data with 2,560 teachers 
in the U.S. were used to provide the voluminous respondents. SEM statistical assumptions (i.e., 
outliers, multivariate normality, missing data, and sample size) were addressed with appropriate 
methods. Research questions and hypotheses were addressed by conducting SEM including 
model specification, model estimation, model evaluation, and model specification. The 













CHAPTER 4 RESULTS 
This chapter presented the results of data preparation and the three research questions of 
this study with graphical representations of the hypothesized models. The research questions 
sought to uncover any effects within three mediation models consisting of school climate, 
teacher self-efficacy, and teaching practices. The hypothesis for each mediation model was 
consistent with possible modeling found in literature and sought to inform the field of different 
perspectives for mediation. In the end, a summary of the results was provided. 
Data Preparation Results 
SEM statistical assumptions were examined and addressed before SEM analysis. One 
hundred sixty-two (6.328%) cases were detected as outliers and were deleted from the sample. 
Mardia’s (1970, 1974) tests of multivariate skewness, b1,p = .102, c2(10) = 37.566, p < .001, and 
kurtosis, b2,p = 15.051, z = .218, p = .827, indicated statistically significant multivariate non-




Descriptive Statistics for All Variables 
Variable N M SD Missinga 
    N % 
School climate 2411 2.836 .368 149 5.820 
Teacher self-efficacy 2428 3.155 .449 132 5.156 
Teaching practices 2371 2.735 .774 189 7.383 




Missing data were observed on the variables of school climate, teacher self-efficacy, and 
teaching practices. In Table 6, 5.820% of the data (149 responses) were missing on school 
climate, 5.156% of the data (132 responses) were missing on teacher self-efficacy, and 7.383% 
(189 responses) were missing on teaching practices.  
Since the amount of missing is more than 5% of the total dataset, the missing data pattern 
was tested. Seven distinct patterns were obtained. The first pattern (N = 2367) was characterized 
by cases with responses on all the three variables; the second pattern (N = 40) was characterized 
by cases with responses on school climate and teacher self-efficacy; the third pattern (N = 19) 
was characterized by cases with responses on teacher self-efficacy; the fourth pattern (N = 2) was 
characterized by cases with responses on teacher self-efficacy and teaching practices; the fifth 
pattern (N = 2) was characterized by cases with responses on school climate and teaching 
practices; the sixth pattern (N = 2) was characterized by cases with responses on school climate; 
and the seventh pattern (N = 128) was characterized by cases with responses on none of the three 
variables. 
Additionally, a series of independent t-tests were conducted to identify the possible 
correlates of missingness. No systematic differences were observed. What’s more, Little’s (1988) 
omnibus MCAR test suggested the MCAR mechanism for the data, d2(8) = 9.904, p = .272. In 
the margin plots (Figure 3-5), the blue box (observed data) and red box (missing data) were not 
perfectly identical but very close with each other, which suggested the MCAR mechanism for 
the data. Convergently, the results indicated that MCAR mechanism was for the data. Thus, the 
Full Information Maximum Likelihood (FIML) estimation was used in SEM (Rosseel, 2020).  





Margin Plot of TSE versus SCLI 
 






Margin Plot of TP versus SCLI 
 




Margin Plot of TP versus TSE 
 
Note. Observed data in blue, missing data in red. TP = teaching practices; TSE = teacher self-
efficacy. 
 
Effect of Teacher Self-Efficacy on the Relationship between School Climate and Teaching 
Practices 
 The first research question of the study was “what is the effect of teacher self-efficacy on 
the relationship between school climate and teaching practices”, and its hypothesis is “teacher 
self-efficacy mediates the relationship between school climate and teaching practices”. 
 The results convergently indicated a good fit to the data, CFI = TLI = 1.000, RMSEA = 
SRMR = .000, and no model modifications were needed. Figure 6 (Mediation Model 1 for 
Research Question 1) shows the mediation model with standardized coefficients and 
unstandardized coefficients in the parentheses. Consistent with expectations, school climate was 
positively and significantly associated with teacher self-efficacy and teaching practices. With the 
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increase of school climate score, teacher self-efficacy score is expected to increase slightly, 
teaching practices score increases slightly as well. Additionally, in line with predictions, teacher 
self-efficacy was positively and significantly associated with teaching practices. Teaching 
practices score increases moderately as the increase of teacher self-efficacy score. In totality, the 
model explained 1.20% of the variance in teacher self-efficacy, and 17.40% of the variance in 
teaching practices. Finally, Bootstrap tests of the mediated effect revealed a statistically 
significant indirect effect of school climate on teaching practices via teacher self-efficacy (ab 
= .063, SE = .013, 95% CI [.039, .090]). Thus, teacher self-efficacy significantly and partially 
mediated the relationship between school climate and teaching practices. 
 
Figure 6 










Note. Mediation Model 1 for Research Question 1 is shown with standardized coefficients and 
unstandardized coefficients in parentheses. 




a = .109*** 
(.147) 










Effect of Teaching Practices on the Relationship between School Climate and Teacher Self-
Efficacy 
 The second research question was “what is the effect of teaching practices on the 
relationship between school climate and teacher self-efficacy”, and its hypothesis was “teaching 
practices mediates the relationship between school climate and teacher self-efficacy”. 
The results convergently indicated a good fit to the data, CFI = TLI = 1.000, RMSEA = 
SRMR = .000, and no model modifications were needed. Figure 7 (Mediation Model 2 for 
Research Question 2) shows the mediation model with standardized coefficients and 
unstandardized coefficients in the parentheses. School climate was positively and significantly 
associated with teaching practices, positively but not significantly associated with teacher self-
efficacy. With the increase of the school climate score, teaching practices score increases 
moderately. In this model, as school climate score increases, teacher self-efficacy tends to 
decrease marginally, but this relationship was not significant. Additionally, teaching practices 
were positively and significantly associated with teacher self-efficacy. As teaching practices 
score increases, teacher self-efficacy score increases moderately. In totality, the model explained 
7.90% of the variance in teaching practices, and 11.40% of the variance in teacher self-efficacy. 
Finally, Bootstrap tests of the mediated effect revealed a statistically significant indirect effect of 
school climate on teacher self-efficacy via teaching practices (ab = .127, SE = .012, 95% CI 
[.104, .151]). Thus, teaching practices significantly and fully mediated the relationship between 
school climate and teacher self-efficacy. 
















Note. Mediation Model 2 for Research Question 2 is shown with standardized coefficients and 
unstandardized coefficients in parentheses.  
*** p < .001. 
 
Effect of School Climate on the Relationship between Teacher Self-Efficacy and Teaching 
Practices 
 The third research question was “what is the effect of school climate between teacher 
self-efficacy and teaching practices”, and its hypothesis was “school climate mediates the 
relationship between teacher self-efficacy and teaching practices”. 
 The results convergently indicated a good fit to the data, CFI = TLI = 1.000, RMSEA = 
SRMR = .000, and no model modifications were needed. Figure 8 (Mediation Model 3 for 
Research Question 3) shows the mediation model with standardized coefficients and 
unstandardized coefficients in the parentheses. Teacher self-efficacy was positively and 
significantly associated with school climate and teaching practices. With the increase of teacher 
self-efficacy score, school climate score increases slightly, and teaching practices score increases 
moderately. Additionally, school climate was positively and significantly associated with 
teaching practices. Teaching practices score increases slightly when school climate score 
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of the variance in teaching practices. Finally, Bootstrap tests of the mediated effect revealed a 
statistically significant indirect effect of teacher self-efficacy on teaching practices via school 
climate (ab = .037, SE = .008, 95% CI [.023, .052]). Thus, school climate significantly and 
partially mediated the relationship between teacher self-efficacy and school climate. 
 
Figure 8 









Note. Mediation Model 3 for Research Question 3 is shown with standardized coefficients and 
unstandardized coefficients in parentheses.  




 The data preparation results were presented, and the SEM statistical assumptions were 
addressed. Additionally, the three research questions of the study were answered using SEM 
analysis. In summary, teacher self-efficacy significantly and partially mediated the relationship 
between school climate and teaching practices aligning with the findings of Wilson et al. (2020) 
and Abacioglu et al. (2019); teaching practices significantly and fully mediated the relationship 
between school climate and teacher self-efficacy aligning with the findings of Lacks (2016) and 
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between teacher self-efficacy and school climate aligning with the findings of Davis and Warner 






















CHAPTER 5 DISCUSSION AND IMPLICATIONS 
In this chapter, the results of the three research questions and the hypotheses were 
discussed. Implications for practice and recommendations on future research were provided.  
Effect of Teacher Self-Efficacy on the Relationship between School Climate and Teaching 
Practices 
The first research question was “what is the effect of teacher self-efficacy on the 
relationship between school climate and teaching practices” and its hypothesis was “teacher self-
efficacy mediates the relationship between school climate and teaching practices”. The results 
indicated that teacher self-efficacy significantly and partially mediated the relationship between 
school climate and teaching practices; that is to say, school climate was significantly and 
positively associated with teaching practices, and teacher self-efficacy functioned as a partial 
mediator between school climate and teaching practice.  
This approved hypothesis echoed previous theories and studies. Rotter’s (1966) locus of 
control posited teacher self-efficacy as “the extent to which teacher believed that they could 
control the reinforcement of their actions, that is, whether control of reinforcement lay within 
themselves or in the environment” (Tschannen-Moran, Woolfolk Hoy, & Hoy, 1998, p. 202). In 
the current study, the external environment positively influenced teacher self-efficacy (i.e., 
teachers’ internal locus of control), which in turn positively reinforced teaching behaviors. In 
other words, teachers tended to have higher teacher self-efficacy in a positive school climate, 
which was more likely to reinforce their teaching practices. In special education, Wilson and 
colleagues (2020) also found that teacher self-efficacy mediated the relationship between 
teachers' perceptions of the school climate and their reported inclusive behavior. Therefore, the 
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results of this study confirmed the previous studies regarding the importance of the intervention 
of teacher self-efficacy in PD. 
Kilday and colleagues (2016) developed and tested a new teacher self-efficacy 
instrument, Teachers’ Self-Efficacy Student-Oriented Teaching (SE-SOT); this instrument 
included classroom practices in connection with students’ intrinsic motivation and self-
regulation. They suggested that SE-SOT can be applied broadly to measure and advance 
teachers’ professional knowledge and teaching practices through PD. Shohani and colleagues 
(2015) recommended that in-service training programs or regular meetings, where in-service 
teachers can share their experiences, may improve teachers’ self-efficacy for personal teaching 
and external influences. If teachers share their positive mastery experiences (i.e., positive 
perceptions of their performance) with others, teachers may receive positive social persuasion 
(i.e., positive performance feedback) from others and hence raise their own self-efficacy on one 
hand; on the other hand, teachers’ positive mastery experiences may function as vicarious 
experiences for others to model them and further influence their self-efficacy. If teachers share 
their negative mastery experiences with others in the training programs or regular meetings, they 
may still receive positive social persuasion from other teachers or supervisors and hence it may 
influence their physiological and emotional states. If teachers attribute their mastery to the 
internal control (e.g., competence, efforts), teacher self-efficacy may be increased and hence may 
improve their teaching practices. However, if they attribute their mastery to the external control 
(e.g., luck, others’ intervention), teacher self-efficacy may be reduced and negatively impact 
their teaching practices. Therefore, in PD activities, it is necessary to provide teachers with 
training that relates to teacher self-efficacy to mediate the improvement of teaching practices. 
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Importantly, with high multicultural self-efficacy, teachers are likely to have quality 
diversity practices. Teachers may have developed certain biases in education to some extent 
(Abacioglu et al., 2019); however, the awareness of these biases and possible corresponding 
behaviors, and the belief in the ability to cope with these biases in the classrooms can improve 
teachers’ diversity practices. With opportunities to teach students with diverse ethnic and cultural 
backgrounds, teachers’ prejudice may be reduced in teaching; hence, quality diversity practices 
are promoted (Abacioglu et al., 2019). Teacher self-efficacy is dynamic and cyclical in nature 
(Tschannen-Moran & McMaster, 2009), and over time, it is relatively enduring and tends to be 
resistant to change (Bandura, 1997). Nonetheless, it is important for all teachers, including 
veteran teachers, to have opportunities to teach students with diverse ethnic and cultural 
backgrounds with access to more resources and support. 
Effect of Teaching Practices on the Relationship between School Climate and Teacher Self-
Efficacy 
The second research question was “what is the effect of teaching practices on the 
relationship between school climate and teacher self-efficacy” and its hypothesis was “teaching 
practices mediate the relationship between school climate and teacher self-efficacy”. The results 
indicated that teaching practices significantly and fully mediated the relationship between school 
climate and teacher self-efficacy. That is, school climate was not significantly associated with 
teacher self-efficacy in this second mediation model and teaching practices functioned as a full 
mediator between school climate and teacher self-efficacy. 
 The results of the second mediation model confirmed Lacks’s (2016) finding that there 
was not a significant relationship between school climate and teacher self-efficacy; and this 
study found that teaching practices significantly and fully mediated the relationship between 
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school climate and teaching self-efficacy. A positive school climate including teachers’ positive 
perceptions of disciplinary climate, teacher-student relations, and participation among 
stakeholders and teachers in this study is more likely supportive of the effectiveness of teaching 
practices (e.g., classroom management, teacher support, clarity of instruction, cognitive 
activation, and diversity practices). In turn, teachers’ positive perceptions of their teaching 
practices, which are their mastery experiences, may be more likely to increase their teacher self-
efficacy. The results of the second mediation model were also consistent with the finding of 
Klassen et al. (2011) and Malinen et al. (2013) that different teaching contexts and practices may 
form different beliefs. 
Teachers’ low multicultural self-efficacy in teaching students with racially, ethnically, 
and linguistically diverse backgrounds remains problematic. One possible way to increase their 
multicultural self-efficacy is to provide vicarious experiences for them. For example, teachers are 
provided with the opportunities to observe their model teachers who have the awareness of 
diversity and perform well to meet the needs of students with diverse backgrounds. These role 
models help to give observers a standard to follow; this standard facilitates the ability for the 
teachers to set their own teaching goals and have a greater impact on their multicultural self-
efficacy such that they are able to complete the comparable tasks. Completing the specific tasks 
in their diversity practices helps develop their positive perceptions of their performance (i.e., 
mastery experiences) and therefore increase their multicultural self-efficacy. This is consistent 
with Fox’s (2001) findings suggesting that teacher self-efficacy is the self-perception of future 
performance, and it can change based on actual teaching behaviors. Therefore, the effectiveness 
of teachers’ teaching practices that also include diversity practices would increase their self-
efficacy including teacher multicultural self-efficacy. The proficiency of their performance 
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creates new mastery experiences that start a new process of teacher self-efficacy. The positive 
new mastery experiences may increase teacher self-efficacy. 
With the understanding of the importance of the mediating role of teaching practices on 
the relationship between school climate and teacher self-efficacy, PD training may provide 
teachers with the intervention or PD in teaching practices aiming to increase teacher self-
efficacy. Previous studies focused on improving teaching practices to achieve better student 
outcomes; however, they have failed to address the needs of students with diverse ethnic and 
cultural backgrounds. For example, primary in-service teachers had substantial self-efficacy in 
teaching and learning in inclusive classrooms, but the secondary teachers reported the opposite 
result (Chao et al., 2017). One reason behind this difference may be that teaching and learning 
strategies in the training course did not relate to secondary teachers as compared with primary 
teachers. Secondary teachers often focus more on content knowledge, pedagogy, and student 
outcomes in order to help students pass the tests rather than on the differentiated curriculum for 
students with special educational needs (Chao et al., 2017).  
The training for diversity practices may also increase teacher multicultural self-efficacy. 
Therefore, attention is called to provide PD activities for secondary teachers’ diversity practices 
to reach out to all students rather than solely focusing on content. With the continued emphases 
on teaching strategies regarding clarity of instruction, cognitive activation, and classroom 
management, PD should offer teaching strategies for diversity practices, such as encouraging 
teachers to support and practice the diversity principles in their school climate to respect and 
value diversity among students, teachers, and staff. It is necessary not only to raise teachers’ 
awareness of the availability of support programs but also to let them know how to access those 
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support programs and how to best implement diversity practices to empower them to manage 
diversity in classrooms. 
Another suggestion is to consider the diversity practices in the formative assessment for 
teachers. Formative assessments evaluate teachers’ ongoing performance and provide immediate 
feedback to modify and improve their teaching practices. At the beginning of the assessment, 
some teachers who receive negative feedback from the assessment of their teaching practices 
will need positive performance feedback from colleagues or supervisors (i.e., social persuasion) 
to build confidence (Tschannen-Moran et al., 1998). Social persuasion itself may not increase 
teacher self-efficacy powerfully. Teaching models with impressive performance allow teachers 
to observe them as vicarious experiences, which increases teacher self-efficacy.  
Effect of School Climate on the Relationship between Teacher Self-Efficacy and Teaching 
Practices 
The third research question was “what is the effect of school climate on the relationship 
between teacher self-efficacy and teaching practices” and its hypothesis was “school climate 
mediates the relationship between teacher self-efficacy and teaching practices”. The results 
indicated that school climate partially mediated the relationship between teacher self-efficacy 
and teaching practices. That is, teacher self-efficacy was positively associated with teaching 
practices, and school climate functioned as a partial mediator between teacher self-efficacy and 
teaching practices. 
Previous studies support the hypothesis in the third mediation model. Davis and Warner 
(2018) claimed that school climate consists of dynamic factors impacting teachers’ experiences 
within schools. Ainley and Carstens (2018) stated that school climate influences teacher 
effectiveness and commitment to teaching. Their statements were verified by the mediating role 
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of school climate on the relationship between teacher self-efficacy and teaching practices found 
in this study. The result of the third mediating model is also consistent with the study of Martell 
and Stevens (2019). Martell and Stevens (2019) found that school contexts influence teachers’ 
practices of culturally sustaining pedagogy. In the predominately Black and Latinx school 
contexts where students were racially segregated from White communities, teachers’ goals were 
to help students understand the culture of the dominant groups; teachers provided the content 
connected to students’ racial backgrounds, and they aimed to help students better understand 
White people’s world view such as White people’s view of Black and Latinx people. 
Additionally, the teachers sought to help students to better understand the racialized world 
around them. In predominately White school contexts where students were from the dominant 
racial groups in society, teachers’ goals were to help students understand their social privilege 
and challenge them to change the current social structure. In racially diverse school contexts 
where students grew up in a multicultural context, teachers’ goals were to help students manifest 
a deeper understanding of their privileges and oppressions through sharing their life experiences 
or their family members’ experiences. 
Martell and Stevens (2019) uncovered the influence of the community, one component of 
school climate (Wang & Degol, 2016), on teaching practices. Academic climate, focusing on 
“the overall quality of the academic atmosphere, including curricula, instruction, teacher 
training, and professional development” (Wang & Degol, 2016, p. 317), is also an important 
aspect to support and improve teaching practices. For example, a positive school climate that 
values and respects diversity, and advocates culturally responsive teaching curricula may support 
and motivate teachers with high multicultural self-efficacy to explore and improve their diversity 
practices. Even teachers who may have low multicultural self-efficacy within a positive school 
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climate may more likely develop their confidence in completing specific tasks in diversity 
practices with the training or PD activities. With positive perceptions of their diversity practices 
(i.e., mastery experiences), they may gradually confirm their multicultural self-efficacy. In turn, 
the individual’s multicultural self-efficacy contributes to the establishment of a positive school 
climate, which impacts diversity practices. This is congruent with the mediating role of school 
climate on the relationship between teacher self-efficacy and teaching practices. 
However, some stakeholders or school administrators may not realize the important 
impact of school climate on teacher self-efficacy and teaching practices. This study calls 
attention to the PD on school climate. Darling-Hammond and Cook-Harvey (2018) claimed:  
Educator preparation programs for both teachers and leaders should offer a thoughtful, 
science-based, and developmentally sound course sequence that centers on understanding 
child and adolescent development, addressing implicit bias, creating culturally responsive 
classroom communities, and advancing equity as well as crafting engaging instructional 
units that connect to students’ experiences and move them toward deeper learning 
outcomes. This training must include a strong clinical component interwoven with this 
coursework, in which candidates can apply what they are learning with the guidance of 
experienced and effective educators in schools that model the practices supportive of 
student development (p. 46). 
Based on Darling-Hammond and Cook-Harvey’s (2018) suggestion on PD, PD of school 
climate should provide teachers with training in using data about school climate and student 
outcomes to improve school climate and teaching practices and better understand individual 
student’s racial and ethnical backgrounds in order to meet their needs;  PD of school climate 
should also provide teachers with opportunities to participate in schoolwide activities in collegial 
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teams or professional learning communities, and interact with other schools through 
documentation of successes, site visits, or networks. 
Implications and Future Research 
With 2,560 teachers (grade 7th, 8th, and 9th) from TALIS 2018 U.S. national data, the 
current study examined the interrelations between school climate, teacher self-efficacy, and 
teaching practices: (1) teacher self-efficacy partially mediated the relationship between school 
climate and teaching practices, (2) teaching practices fully mediated the relationship between 
school climate and teacher self-efficacy, and (3) school climate partially mediated the 
relationship between teacher self-efficacy and teaching practices. This study incorporated teacher 
multicultural self-efficacy into teacher self-efficacy and diversity practices into teaching 
practices. Therefore, the results of this study enriched the understanding of teacher self-efficacy 
and teaching practices and provided implications and recommendations for practice in education 
and future research. 
The first mediation model revealed the mediating role of teacher self-efficacy between 
school climate and teaching practices, which implied the importance of the intervention of 
teacher self-efficacy to mediate the relationship between school climate and teaching practices. 
The intervention of teacher self-efficacy may combine the sources of teacher self-efficacy (i.e., 
mastery experiences, physiological and affective states, vicarious experiences, and social 
persuasion) (Tschannen-Moran & McMaster, 2009) into teacher training or PD activities. It is 
also recommended to provide teachers with exposure to diversity to increase their awareness of 
biases or inequity in teaching practices. Veteran teachers may benefit more from such training or 
PD activities on teacher self-efficacy since their self-efficacy may have become static. But this 
does not mean less attention to pre-service teachers or new teachers. Their teacher self-efficacy 
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tends to be more dynamic and is featured by more changes in teacher self-efficacy (Tschannen-
Moran & McMaster, 2009; Hoy & Burke-Spero, 2005). Therefore, teacher preparation programs 
and training or PD activities for novice teachers are also recommended to provide intervention of 
teacher self-efficacy so as to mediate the relationship between school climate and teaching 
practices. 
The second mediation model indicated the mediating role of teaching practices between 
school climate and teacher self-efficacy, which implied the importance of intervention of 
teaching practices to mediate the relationship between school climate and teacher self-efficacy. 
Previously, the training and PD activities of teaching practices mainly focused on the traditional 
knowledge and skills regarding clarity of instruction, cognitive activation, and classroom 
management, etc. This study highlighted the training or PD activities on the knowledge, skills, 
and dispositions of diversity practices. To provide quality teaching practices, teachers may get 
access to sufficient resources and learn how to best implement those practices to enhance their 
awareness of diversity and equity in education. 
The third mediation model showed that the mediating role of school climate between 
teacher self-efficacy and teaching practices, which implied the importance of establishing a 
positive school climate to mediate the relationship between teacher self-efficacy and teaching 
practices. Thus, it is necessary to improve “the overall quality of the academic atmosphere, 
including curricula, instruction, teacher training, and professional development” (Wang & Degol, 
2016, p. 317). It is not only principals that are responsible for and contribute to creating their 
school climate, but teachers can also make contributions to it. For example, the results of this 
study indicated that teacher self-efficacy is positively related to school climate. Consider teacher 
multicultural self-efficacy as an example. Teachers with high multicultural self-efficacy are more 
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likely to believe in their ability to complete the specific tasks in diversity practices; therefore, 
these teachers help to establish a school climate that values and respects the diversity among 
students, teachers, and staff. 
The current study presented the interrelations between school climate, teacher self-
efficacy, and teaching practices via three mediation models with a large sample size and robust 
statistics, which provided the generalizability to the studies and practices in other contexts. 
Particularly, this study made theoretical contributions to the understanding of both teacher 
multicultural self-efficacy and diversity practices. TALIS 2018 added two scales of multicultural 
self-efficacy and diversity practices into the teacher questionnaire. This study incorporated 
multicultural self-efficacy as one dimension of teacher self-efficacy and diversity practices as 
one dimension of teaching practices. By doing this, the understanding of teacher self-efficacy 
and teaching practices were extended with the added dimension of diversity and equity. 
Additionally, the scale of multicultural self-efficacy was analyzed together with the other 
three scales of teacher self-efficacy (i.e., self-efficacy in classroom management, instruction, and 
student engagement), and the scale of diversity practices was analyzed together with the other 
three scales of teaching practices (i.e., clarity of instruction, cognitive activation, and classroom 
management). By doing this, it allowed researchers to examine the interrelations between school 
climate, teacher self-efficacy, and teaching practices with the dimension of diversity and equity. 
Future studies can examine multicultural self-efficacy or diversity practices with its scales in 
TALIS independently rather than taking them together with teacher self-efficacy or teaching 
practices. 
However, this study is by no means perfect with this initial view of those interrelations. 
Recommendations for future research are proposed. First, future studies may test the reliability 
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and validity of teacher self-efficacy scale in TALIS including the subscales of self-efficacy in 
classroom management, self-efficacy in instruction, self-efficacy in student management, and 
self-related efficacy in multicultural classrooms, and the reliability and validity of the scale of 
teaching practices including its subscales of clarity of instruction, cognitive activation, classroom 
management, and diversity practices. Second, the current study used the composite scores of 
school climate, teacher self-efficacy, and teaching practices to examine the interrelations 
between them, and future studies may investigate the interrelations between the subscales of 
school climate, teacher self-efficacy, and teaching practices. By doing so, it would allow 
researchers to see in detail how each subscale influences each other. Third, future research may 
investigate the effectiveness of a teacher self-efficacy intervention on mediating the school 
climate and teaching practices, the effectiveness of a teaching practices intervention on 
mediating school climate and teacher self-efficacy, and the effectiveness of school climate 
intervention on mediating teacher self-efficacy and teaching practices. Fourth, this study is 
limited to secondary school (7th, 8th 9th grades) teachers, so future research may consider 
examining elementary teachers and extend new understanding of the differences between 
elementary and secondary school teachers.  
Summary 
 The current study enriched the understanding of school climate, teacher self-efficacy, and 
teaching practices by including teacher multicultural self-efficacy into teacher self-efficacy and 
diversity practices into teaching practices. The results indicated the importance of teacher self-
efficacy intervention to mediate the relationship between school climate and teaching practices, 
the importance of teaching practices intervention to mediate the relationship between school 
climate and teacher self-efficacy, and the importance of school climate intervention to mediate 
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the relationship between teacher self-efficacy and teaching practices. Thus, implications were 
provided for administrators of teacher education programs and PD programs on the interventions 
of teacher self-efficacy, teaching practices, and school climate. Future studies may further 
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Appendix B Teachers’ Profiles (Demographic Information) 
TT3G01. Are you female or male? 
Please mark one choice. 
     1 Female 
     2 Male 
Note. From TALIS 2018 Teacher Questionnaire (Main Survey Version). 
 
TT3G02. What is the highest level of formal education you have completed? 
Please mark one choice. 
     1 Below <ISCED 2011 Level 3>  
     2 <ISCED 2011 Level 3>  
     3 <ISCED 2011 Level 4>  
     4 <ISCED 2011 Level 5>  
     5 <ISCED 2011 Level 6>  
     6 <ISCED 2011 Level 7>  
     7 <ISCED 2011 Level 8>  
Note. From TALIS 2018 Teacher Questionnaire (Main Survey Version). 
ISCED 2011 Level 3 = Upper secondary education; 
ISCED 2011 Level 4 = Post-secondary non-tertiary education; 
ISCED 2011 Level 5 = Short-cycle tertiary education; 
ISCED 2011 Level 6 = Bachelor’s or equivalent level; 
ISCED 2011 Level 7 = Master’s or equivalent level; 
ISCED 2011 Level 8 = Doctoral or equivalent level. 
 
TT3G11. How many years of work experience do you have, regardless of whether you 
worked full-time or part-time? 
Do not include any extended periods of leave such as maternity/paternity leave. 
Please write a number in each row. Write 0 (zero) if none. Please round up to whole years. 
a)   Year(s) working as a teacher at this school  
b)    Year(s) working as a teacher in total  
c)    Year(s) working in other education roles, not as a teacher (e.g. as a university lecturer,   
                nurse)  
d)    Year(s) working in other non-education roles 
Note. From TALIS 2018 Teacher Questionnaire (Main Survey Version). 
Only TTG11B “b) Year(s) working as a teacher in total” was used in this study. 
 






(Appendix B continued) 
TT3G15. Were the following subject categories included in your formal <education or 
training>, and do you teach them during the current school year to any [<ISCED 2011 
Level X> / 15-year-old] students in this school? 














a) Reading, writing and literature 
Includes reading and writing (and literature) in the mother tongue, in the 
language of instruction, or in the tongue of the country (region) as a second 








       
b) Mathematics 
Includes mathematics, mathematics with statistics, geometry, algebra, etc.……… 
 
       
 
       
c) Science 
Includes science, physics, physical science, chemistry, biology, human biology, 
environmental science, agriculture/horticulture/forestry…………......................... 
 
 
     
 
 
       
d) Social studies 
Includes social studies, community studies, contemporary studies, economics, 
environmental studies, geography, history, humanities, legal studies, studies of 











       
e) Modern foreign languages 
Includes languages different from the language of instruction…………………… 
 
     
 
       
f) Ancient Greek and/or Latin…………………………………………………...             
g) Technology 
Includes orientation in technology, including information technology, computer 
studies, construction/surveying, electronics, graphics and design, keyboard skills, 








       
h) Arts 
Includes arts, music, visual arts, practical art, drama, performance music, 
photography, drawing, creative handicraft, creative needlework………………… 
 
 
     
 
 
       
i) Physical education 
Includes physical education, gymnastics, dance, health…………………………... 
 
     
 
       
j) Religion and/or ethics 
Includes religion, history of religions, religion culture, ethics……………………. 
 
     
 
       
l) Practical and vocational skills 
Includes vocational skills (preparation for a specific occupation), technics, 
domestic science, accountancy, business studies, career education, clothing and 
textiles, driving, home economics, polytechnic courses, secretarial studies, 










       
k) Other……………………………………………………………………………             
Note. From TALIS 2018 Teacher Questionnaire (Main Survey Version). 











TT3G41. How strongly do you agree or disagree with the following statements 
about this <target class>? 
Response options: “Strongly disagree” (1), “Disagree” (2), “Agree” (3), “Strongly 
agree” (4). 
 TT3G41A When the lesson begins, I have to wait quite a long time for students to 
quieten down. 
 TT3G41B* Students in this class take care to create a pleasant learning atmosphere. 
 TT3G41C I lose quite a lot of time because of students interrupting the lesson. 




TT3G49. How strongly do you agree or disagree with the following statements 
about what happens in this school? 
Response options: “Strongly disagree” (1), “Disagree” (2), “Agree” (3), “Strongly 
agree” (4). 
 TT3G49A Teachers and students usually get on well with each other. 
 TT3G49B Most teachers believe that the students’ well-being is important. 
 TT3G49C Most teachers are interested in what students have to say. 




TT3G48. How strongly do you agree or disagree with these statements, as applied 
to this school? 
Response options: “Strongly disagree” (1), “Disagree” (2), “Agree” (3), “Strongly 
agree” (4). 
 TT3G48A This school provides staff with opportunities to actively participate in 
school decisions. 
 TT3G48B This school provides parents or guardians with opportunities to actively 
participate in school decisions. 
 TT3G48C This school provides students with opportunities to actively participate in 
school decisions. 
 TT3G48D This school has a culture of shared responsibility for school issues. 







TT3G34. In your teaching, to what extent can you do the following? 
Response options: “Not at all” (1), “To some extent” (2), “Quite a bit” (3), “A lot” 
(4). 
TT3G34D Control disruptive behaviour in the classroom 
 TT3G34F Make my expectations about student behaviour clear 
 TT3G34H Get students to follow classroom rules 




TT3G34. In your teaching, to what extent can you do the following? 
Response options: “Not at all” (1), “To some extent” (2), “Quite a bit” (3), “A lot” 
(4). 
 TT3G34C Craft good questions for students 
 TT3G34J Use a variety of assessment strategies 
 TT3G34K Provide an alternative explanation, for example when students are 
confused 




TT3G34. In your teaching, to what extent can you do the following? 




 TT3G34A Get students to believe they can do well in school work 
 TT3G34B Help students value learning 
 TT3G34E Motivate students who show low interest in school work 





TT3G45. In teaching a culturally diverse class, to what extent can you do the 
following? 
Response options: “Not at all” (1), “To some extent” (2), “Quite a bit” (3), “A lot” 
(4). 
TT3G45A Cope with the challenges of a multicultural classroom 
 TT3G45B Adapt my teaching to the cultural diversity of students 
 TT3G45C Ensure that students with and without a migrant background work 
together 
 TT3G45D Raise awareness for cultural differences amongst students 
 TT3G45E Reduce ethnic stereotyping amongst students 
Teaching Practices 
T3CLAIN  
Clarity of instruction 
TT3G42. Thinking about your teaching in the <target class>, how often do you do 
the following? 
Response options: “Never or almost never” (1), “Occasionally” (2), “Frequently” 
(3), “Always” (4) 
 TT3G42A I present a summary of recently learned content. 
 TT3G42B I set goals at the beginning of instruction. 
 TT3G42C I explain what I expect the students to learn. 
 TT3G42D I explain how new and old topics are related. 
T3COGAC  
Cognitive activation 
TT3G42. Thinking about your teaching in the <target class>, how often do you do 
the following? 
 Response options: “Never or almost never” (1), “Occasionally” (2), “Frequently” 
(3), “Always” (4) 
 TT3G42E I present tasks for which there is no obvious solution. 
 TT3G42F I give tasks that require students to think critically. 
 TT3G42G I have students work in small groups to come up with a joint solution to a 
problem or task. 





TT3G42. Thinking about your teaching in the <target class>, how often do you do 
the following? 
Response options: “Never or almost never” (1), “Occasionally” (2), “Frequently” 
(3), “Always” (4) 
 TT3G42I I tell students to follow classroom rules. 
 TT3G42J I tell students to listen to what I say. 
 TT3G42K I calm students who are disruptive. 
 TT3G42L When the lesson begins, I tell students to quieten down quickly 
T3DIVP  
Diversity practices 
TT3G47. In this school, are the following practices in relation to diversity 
implemented? 
Response options: “Yes” (1), “No” (2). 
 TT3G47A* Supporting activities or organisations that encourage students’ 
expression of diverse ethnic and cultural identities (e.g. artistic groups) 
 TT3G47B* Organising multicultural events (e.g. cultural diversity day) 
 TT3G47C* Teaching students how to deal with ethnic and cultural discrimination 
 TT3G47D* Adopting teaching and learning practices that integrate global issues 
throughout the curriculum 
















School climate     
T3DISC Teachers’ perceived 
disciplinary climate 
   4 items 
.920 
TT3G41A 2.011 .613 .792  
TT3G41B 2.214 .395 .587  
TT3G41C 2.072 .704 .914  
TT3G41D 2.007 .680 .897  
T3STUD Teacher-student 
relations 
   4 items 
TT3G49A 3.226 .359 .675 .848 
TT3G49B 3.551 .440 .815  
TT3G49C 3.274 .448 .812  
TT3G49D 3.397 .374 .681  
T3STAKE Participation 
among stakeholders, teachers 
   5 items 
.845 
TT3G48A 2.900 .585 .846  
TT3G48B 2.815 .447 .650  
TT3G48C 2.670 .479 .700  
TT3G48D 2.803 .483 .774  
TT3G48E 2.896 .446 .697  
Teacher self-efficacy     
T3SECLS Classroom 
management 
   4 items 
TT3G34D 3.224 .510 .758 .845 
TT3G34F 3.473 .394 .660  
TT3G34H 3.309 .529 .845  
TT3G34I 3.124 .535 .747  
T3SEINS Instructional 
strategies 
   4 items 
TT3G34C 3.219 .367 .567 .821 
TT3G34J 3.118 .485 .722  
TT3G34K 3.458 .432 .727  
TT3G34L 3.284 .520 .808  
T3SEENG Student 
engagement 
   4 items 
TT3G34A 3.229 .432 .709 .801 
TT3G34B 3.068 .476 .724  
TT3G34E 2.862 .527 .783  
















   5 items 
TT3G45A 2.857 .482 .666 .805 
TT3G45B 2.768 .519 .738  
TT3G45C 2.792 .583 .723  
TT3G45D 2.760 .544 .732  
TT3G45E 2.949 .522 .701  
Teaching practices     
T3CLAIN Clarity of 
instruction 
   4 items 
TT3G42A 2.902 .352 .503  
TT3G42B 3.208 .549 .824  
TT3G42C 3.353 .436 .687  
TT3G42D 3.190 .480 .770  
T3COGAC Cognitive 
activation 
   4 items 
TT3G42E 2.021 .484 .524 .882 
TT3G42F 2.947 .534 .783  
TT3G42G 2.633 .360 .436  
TT3G42H 2.436 .428 .534  
T3CLASM Classroom 
managementa 
   4 items 
TT3G42I 2.842 - .864 .920 
TT3G42J 2.736 - .872  
TT3G42K 2.728 - .686  
TT3G42L 2.763 - .651  
T3DIVP Diversity practicesa    4 items 
TT3G47A -.606 - .607 .702b 
TT3G47B -.052 - .538  
TT3G47C -.321 - .922  
TT3G47D -.434 - .750  
Note. From TALIS 2018 Technical Report. Cut-offs for CFA model evaluation for TALIS 2018 
(OECD, 2019): Omega/Cronbach’s alpha ³ .700 (good); standardized factor loadings ³ .600 
(strong), .450-.600 (moderate). 
a TALIS 2018 Technical Report did not provide the unstandardized factor loadings for the scales 
of classroom management and diversity practices. 
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candidates’ understanding and use of empathy. Teacher Development.  
 
Kachroo, P., Zhang, S., Kennedy, J., Jiang, Y., & Li, C. (Under review). Real-time optimal 







Li, C., Garza, T., & Zhang, S. (In preparation). Diversity beliefs, teacher multicultural self-
efficacy, and professional needs for teaching for diversity: An HLM approach. 
 
Li, C., & Zhang, S. (In preparation). Professional Development Needs: An Empirical 
Investigation of Multicultural Self-Efficacy and Diversity Practices. 
 
Research Experience 
Spring 2021 Engaging Secondary Female Students in Ubiquitous Intelligence 
and Computing through Constructivist Learning Environment 
(National Science Foundation Grant, $399,998) responsible for 
teacher training, survey design, data collection and analysis, and 
reports writing aiming to engaging secondary female students in 
ubiquitous intelligence and computing 
Principal investigator (PI): Mei Yang, Ph.D. 
Co-PI: Venkatesan Muthukumar, Ph. D. 
            Shaoan Zhang, Ph.D. 
 
2020-2021 Assessment for the Impact of COVID-19 on College Students 
responsible for survey design, IRB preparation and submission, data 
collection and analysis, and reports writing aiming to provide 
suggestions for stakeholders, faculty, and administrators to cope 
with the impact of COVID-19 on college students 
Principal investigator: Qing Wu, M.D., Sc.D. 
 
Fall2020-Spr2021 Center for Research, Evaluation, and Assessment (CREA),  
graduate research assistant 
Directors: Tiberio Garza, Ph.D.  
                 Bradley D. Marianno, Ph.D. 
 
Fall2020-Spr2021 A Multidisciplinary Approach to Improve the Employment of 
Individuals with Intellectual Disability and Autism,  
Top Tier Doctoral Graduate Research Assistantship (TTDGRA) 
Principal investigators: Joshua Baker, Ph.D. 
                                      Tiberio Garza, Ph.D. 
                                      Xue (Cher) Xing, Ph.D.      
                                             
Summer 2020 MATH128 (Precalculus I&II), graduate assistant responsible for the 
program evaluation including survey development and conducting 
interviews, data collection and analysis, reporting the effectiveness 
of the program and providing suggestions on program improvement 
in order to provide students better learning experience and prepare 
them well for the math learning in the coming semester 
Principal investigators: Yingtao Jiang, Ph.D. 




Summer 2019 2019 UNLV STEM Summer Camp, graduate assistant, responsible 
for the program evaluation including survey development and 
conducting interviews, data collection and analysis, reporting the 
effectiveness of the program and providing suggestions on program 
improvement in order to foster constructive learning experience in 
various STEM disciplines, to increase college retention and 
graduation in the longer term, and to enhance a spirit of student 
success for prospective UNLV students 
Principal investigators: Yingtao Jiang, Ph.D. 
                            Shaoan Zhang, Ph.D. 
                            Daniel Asera, Ph.D. 
 
Summer 2019 MATH126 (Precalculus I) & MATH127 (Precalculus II), graduate 
assistant responsible for the program evaluation including survey 
development, data collection and analysis, reporting the 
effectiveness of the program and providing suggestions on program 
improvement in order to provide students better learning experience 
and prepare them well for the math learning in the coming semester 
Principal investigators: Yingtao Jiang, Ph.D. 
                            Shaoan Zhang, Ph.D. 
 
Summer 2019 2019 UNLV STEP (Summer Transition to Engineering Program), 
graduate assistant, responsible for the program evaluation including 
survey development, data collection and analysis, reporting the 
effectiveness of the program, and providing suggestions on program 
improvement in order to provide students better learning experience 
with the adaptive ALEK placement learning preparation program 
and prepare them well for math learning in the coming semester     
Principal investigators: Yingtao Jiang, Ph.D. 
                            Shaoan Zhang, Ph.D. 
                                      Daniel Asera, Ph.D. 
 
Aug.2018-2021 Project of Undergraduate Achievement through Introduction Course 
in Engineering, group member, responsible for course design and 
evaluation, conduct and analyze survey and interview, composing 
reports and articles, etc. in order to provide the constructive learning 
environment for the first-year engineering undergraduates and 
improve the Retention, Progression, and Completion (RPC) rate 
Principal investigators: Yingtao Jiang, Ph.D.                 
                            Shaoan Zhang, Ph.D. 




Summer 2018 Rebel Academy (Alternative Route to Licensure Candidates), 
graduate assistant, responsible for classroom observation, data 
analysis, composing articles, attending conferences, etc. providing 
ARL candidates with opportunities of planning lessons, teaching 
with mentors in real classrooms. 
Principal investigator: Iesha Jackson, Ed.D. 
 
Aug.2017-2021 Project of International Doctoral Students’ Resilience Construction, 
group member, responsible for IRB, conducting interviews, data 
analysis, conference presentations, etc. 
Principal investigator: Shaoan Zhang, Ph.D. 
 
Aug.2017-Aug.2018 Project Collaborative Care—A Case Study of Lynn Bennett Early 
Childhood Education Center, graduate research assistant, 
responsible for IRB, conducting interviews, data analysis, etc. 
Principal investigator: Jenna Weglarz-Ward, Ph.D. 
 
Aug.2017-May 2018 Families at Play, graduate research assistant, responsible for IRB, 
literature review search and synthesis, developing surveys, 
collecting data, data analysis with SPSS, etc.  
Principal investigator: Jenna Weglarz-Ward, Ph.D. 
 
Aug.2017-May 2018 Graduate research assistant for Wendy Rogers, Ph.D.  
Department of Early Childhood, Multilingual, and Special 
Education (EMS) 
University of Nevada, Las Vegas 
 
Jan.2016-June 2017 Regional Education Quality Examination—English Competency 
Evaluation in Junior High School (National Innovation Center for 
Assessment of Basic Education Quality), graduate research 
assistant, responsible for developing tests, trial testing, setting rating 
scales, conducting interviews for students and teacher, transcribing 
interviews, analyzing data with SPSS, conference presentation, etc. 
Principal investigators: Jian Liu, Ph.D. 
                                      Shaoqian Luo, Ph.D.     
                  
Sept.2014-Jan.2016 The Project of Improving Classroom Practice of Primary and 
Secondary School Teachers Based an English Competency 
Framework (China’s National Social Science Fund), graduate 
research assistant, responsible for theory construction (competence 
scales) in the primary period, setting questions for testing, trial 
testing, setting rating scales, pre-test, post-test, analyzing data with 
SPSS and RASCH Model, interviews of students and teachers, 
transcription, classroom observations, reporting, writing research 
papers, etc. 




Spring 2021 Teaching assistant (peer mentor) for Qing Wu, M.D., Sc.D. 
EAB788: Meta-Analysis (Online) 
Department of Epidemiology and Biostatistics  
School of Public Health 
University of Nevada, Las Vegas 
 
Spr. 2021-Su. 2021 Director of 2021 UNLV STEM Summer Camp 
 
Spring 2020 Co-instructor with Shaoan Zhang, Ph.D. 
CIG762: Instructional Strategies and Learning to Teach in Higher 
Education 
Department of Teaching and Learning 
University of Nevada, Las Vegas 
 
Spring 2020   Instructor 
EDEL405: Curriculum and Assessment Elementary Education 
(Hybrid) 
Department of Teaching and Learning 
University of Nevada, Las Vegas 
Teaching Mentor: Shaoan Zhang, Ph.D. 
 
Fall 2019 Teaching assistant for Shaoan Zhang, Ph.D. 
CIS684: Secondary Education Curriculum 
Department of Teaching and Learning 
University of Nevada, Las Vegas 
 
Fall 2019 Instructor 
EDEL405: Curriculum and Assessment Elementary Education  
(In-person) 
Department of Teaching and Learning 
University of Nevada, Las Vegas 
Teaching Mentor: Shaoan Zhang, Ph.D. 
 
Spring 2019 Co-instructor with Shaoan Zhang, Ph.D. 
CIG762: Instructional Strategies and Learning to Teach in Higher 
Education 
Department of Teaching and Learning 
University of Nevada, Las Vegas 
 
Spring 2019 Instructor 
EDEL405: Curriculum and Assessment Elementary Education  
(In-person) 
Department of Teaching and Learning 
University of Nevada, Las Vegas 
Teaching Mentor: Linda Quinn, Ed.D. 
 
 114 
Fall 2018 Instructor 
EDEL405: Curriculum and Assessment Elementary Education  
(In-person) 
Department of Teaching and Learning 
University of Nevada, Las Vegas 
Teaching Mentor: Linda Quinn, Ed.D. 
 
Summer 2018 Co-teacher 
UNLV/CSUN Preschool 
 
Spring 2018   Teaching assistant for Shaoan Zhang, Ph.D., & Mrs. Sherl Jackson 
EDEL408: Classroom Management for Elementary Teachers 
(Online) 
Department of Teaching and Learning 
University of Nevada, Las Vegas 
 
Fall 2017  Teaching assistant for Jenna Weglarz-Ward, Ph.D. 
ESP772: Family Education in Early Childhood 
Department of Early Childhood, Multilingual, and Special 
Education  
University of Nevada, Las Vegas 
 
Mar.2017-June 2017 Teaching assistant for Shaoqian Luo, Ph.D. 
Formative Assessment & Language Learning Theories         
School of Foreign Languages and Literature 
Beijing Normal University 
 
Sept.2016-Jan.2017 Teaching assistant for Shaoqian Luo, Ph.D. 
Language Assessment and Evaluation (Graduate Level) 
School of Foreign Languages and Literature 
Beijing Normal University 
 
Sept.2015-Jan.2016 Teaching assistant for Shaoqian Luo, Ph.D. 
Critical Reading and Writing for College Students 
School of Foreign Languages and Literature 
Beijing Normal University 
 
Sept.2014-Jan.2015 Teaching assistant for Cuiping Zhang, Ph.D.  
English Reading and Writing for College Students 
School of Foreign Languages and Literature 








Mentoring Experience      
Spring 2020 Site facilitator for student teachers at Paradise Professional 
Development School, observing their classroom teaching, 
coordinating student teachers and teacher mentors, giving feedback to 
student teachers 
 
Fall2019-Spr2020 Selective graduate mentor for UNLV undergraduates (Grad Rebel 
Advantage Program), advising them how to apply for graduate 
college, helping them gain a sense of direction for future endeavors 
and successfully navigate the path to continue their education 
 
Presentations 
Li, C., Garza, T., Zhang, S., & Liu, B. (2021, April). Diversity Beliefs, Teacher Multicultural 
Self-Efficacy, and Professional Needs for Teaching for Diversity: An HLM Approach. 
Presentation at the 2021 American Educational Research Association (AERA) Annual 
Meeting, Florida, FL. (In-person conference shifted to the virtual meeting due to COVID-
19). 
 
Li, C., Zhang, S., Garza, T., & Jiang, Y. (2021, April). Constructivist Learning Environment and 
Strategic Learning in Engineering Education. Poster at the 2021 American Educational 
Research Association (AERA) Annual Meeting, Florida, FL. (In-person conference 
shifted to the virtual meeting due to COVID-19). 
 
Li, C. (2021, March). Supporting Part-Time Students in Doctoral Programs: A Technology 
Based Situated Learning Model. Online presentation at the First Frontier Educational 
Technology Youth Forum, Peking University, Beijing, China. 
 
Baker, J., Garza, T., Xing, X., & Li, C. (2021, March). Meta-Analysis of Employment-Oriented 
Interventions for Individuals with Autism and Intellectual Disability. Presentation at the 
International Organization of Social Sciences and Behavioral Research (IOSSBR) Spring 
2021 Online Conference. 
 
Liu, B., Huynh, E., Li, C., & Wu, Q. (2021, March). The Psychological Impact of the COVID-19 
Pandemic on College Students in the U.S. Poster Presentation at the 2021 NIPM Virtual 
Symposium. 
 
Li, C., & Zhang, S. (2021, February). Professional Development Needs: An Empirical 
Investigation of Multicultural Self-Efficacy and Diversity Practices. Proposal for the 
Association of Teacher Educators (ATE)’s 101st Annual Meeting, Anaheim, CA. (In-
person conference shifted to the virtual meeting due to COVID-19). 
 
Zhang, S., Li, C., & Carroll, M. (2020, April). Situated Learning and Technology-Based 
Doctoral Program Design and Mentoring: Comparison of Part-Time and Full-Time 
Doctoral Students [Roundtable Session]. AERA Annual Meeting San Francisco, CA. 




Li, C., Yang, Y., Wu, Q., Zhang, S., & Liu, B. (2020, February). Teachers’ Self-efficacy and 
Technology Integration in K-12 Education: A Meta-analysis. Presentation at the 
Association of Teacher Educators (ATE)’s 100th Annual Meeting, Atlantic City, NJ. 
 
Li, C., Zhang, S., Garza, T., & Jiang, Y. (2020, January). First-year engineering 
undergraduates' will and skill: The mediating role of self-regulation. Presentation at the 
Hawaii International Conference on Education, 18th Annual Conference, Honolulu, 
HAW. 
 
Liu, K., Miller, R. C., Li, C., & Zhang, S. (2019, April). Teacher education reform in China 
since Deng: An analysis in the context of global neoliberalism. Presentation at the 2019 
American Educational Research Association (AERA) Annual Meeting, Toronto, Ontario, 
Canada. 
 
Zhang, S., & Li, C. (2019, February). International Doctoral Students’ Resilience Construction 
in Different Disciplinary Contexts. Presentation at the Ethnographic and Qualitative 
Research Conference (EQRC)’s 31st Annual International Conference, Las Vegas, NV. 
 
Shaw, S., Li, C., & Jackson, I. (2019, February). Perceptions of Mentor Teachers’ Empathy and 
Its Influence on Teacher Candidates’ Practice: An Exploratory Case Study. Presentation 
at the 3rd Annual Conference on Academic Research in Education (CARE), Las Vegas, 
NV.  
 
Li, C., Zhang, S., & Jackson, S. (2019, February). Preservice Teachers’ Identity Construction 
through Practicum-based Assignment. Presentation at the Association of Teacher 
Educators (ATE)’s 99th Annual Meeting, Atlanta, GA. 
 
Wiens, P., Zhang, S., Shi, Q., & Li, C. (2019, February). Examining Early Career Teaching 
Practices and Their Connection to Preservice Training. Presentation at the Association 
of Teacher Educators (ATE)’s 99th Annual Meeting, Atlanta, GA. 
 
Li, C., Zhang, S., Jiang, Y., Kachroo, P., & Kennedy, J. (2019, January). Minority Students’ 
First-Year Undergraduate Experiences with Engineering Learning in an Introduction 
Course. Presentation at the Hawaii International Conference on Education, 17th Annual 
Conference, Honolulu, HAW. 
 
Jiang, Y., Kachroo, P., Kennedy, J., Zhang, S., & Li, C. (2019, January). Effect of Innovative 
Introductory Course Design on First-Year Undergraduate Engineering Students’ 
Success. Presentation at the Hawaii International Conference on Education, 17th Annual 
Conference, Honolulu, HAW. 
 
Zhang, S., Li, C., Devaul, L., Wang, G., & Hsu-Kim, C. (2018, April). Multiple Case Studies of 
International Doctoral Students’ Resilience and Identity Construction. Presentation at the 





Li, C., Luo, S., & Zhang, S. (2018, February). EFL Preservice Teachers’ Identity Construction: 
Through How to Teacher Communities. Poster presentation at the Ethnographic and 
Qualitative Research Conference (EQRC)’s 30th Annual International Conference, Las 
Vegas, NV. 
 
Li, C., & Liu, K. (2018, February). A Case Study of a Future Educator. Poster presentation at the 
2nd Annual Conference on Academic Research in Education (CARE), Las Vegas, NV. 
 
Liu, K., Li, C., Arroyo, M., Blakely, P., Yesilyurt, E., & Chou, A. (2018, February). Listening to 
Other Voices: A Case Study of Transformative Learning in Teacher Education through 
Critical Storytelling. Poster presentation at the 2nd Annual Conference on Academic 
Research in Education (CARE), Las Vegas, NV. 
 
Li, C., Zhang, S., & Kiaheea, M. M. (2018, February). EFL Preservice Teachers’ Reflective 
Learning and Identity Development Through Video-Mediated Reflection. Presentation at 
the Association of Teacher Educators (ATE)’s 98th Annual National Meeting, Las Vegas, 
NV. 
 
Kiaeeha, M. M., Zhang, S., & Li, C. (2018, February). Effect of Government Spending on 
Science Achievement: A Cross-Section Analysis of Education Model. Presentation at the 
Association of Teacher Educators (ATE)’s 98th Annual Meeting, Las Vegas, NV. 
 
Professional Membership  
Aug.2019-2021 Data Science Innovated 
2017-present American Educational Research Association (AERA; Division K) 
2017-present Association of Teacher Educators (ATE) 
 
Selective Reviewer 
Peer reviewer for Journal of Comparative and International Higher Education 
Graduate student panel reviewer for AERA 2021 
Graduate student panel reviewer for AERA 2020 
Graduate student panel reviewer for AERA 2019 
 
